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1.0 IN-3 ENGINE 


:'SRAL INF OR MAT IONS 


1.1 Short description of the engine design 


The EN-3 radial engine is of an air-cooled seven 

cylinders, unsupercharged type* 

T r e n o nr o t a 1 1 n r cylinders are arrange d r ad i ally 
and in one plane on a crankcase split on the center 
line* which contains the single-throw crankshaft with 

ball bearings. 


The values are operated by thrust rods and roller 
tappets. The cam drum is driven by a toothed gearing 


in the front crankcase* 

Six connecting rods are connected in a joint to .p 
the head of the master rod operating upon the crank 
ov'.T mo- sturdy ball bearings. 

The NN-3 engine is equipped as follows? 
a/ Engine accessories: K-14-WNJ carburetter, two uiagne- 
toes ENK-12AB fuel pump, WIT— 3 air distribu- 

tor, AK->0iI compressor. 

Each cylinder head is provided with two SIMfSBS 
sparkplugs as well as with a starting valve. 

Aircraft accessories: GSK— 15002 generator and 
/JG-N-G vacuum pump. On the front crankshaft piece 
there is mounted an adjustable pitch propeller of 
TIN— 1 mark. 


by 


' V. 
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Fig.1 WK-J. engine /front view/. 


The crankcase is an aluminium alloy casting divi- 
ded into three sections: front lid, front part and rear 
one. 

In the front lid there is placed a thrust ball 
bearing. 

The front part of the crankcase is casted together 
with a chamber which forms a housing for the cam gear, 
respectively. 

Into the hole of the partition separating the cam 
gear chamber from the crankshaft one is pressed in a 
steel seat into which a crankshaft front roller bearing 
is inserted. 

The rear part of the crankcase is casted in common 
with rear chamber and with a. mixture distribution c ham- 



tithe rear roller bearing of the crankshaft is 
pressed into the partition which separates the crank- 
shaft chamber from the mixture distribution chamber f 
respectively"* 

The mix time distribution chamber in. form of a 
ring is provided with seven outlets for separate suc- 
tion pipes, whilst the rear* chamber creates a lengthe- 
ned section to enable all the accessories to be fitted. 

Inside the rear chamber there are placed some 
drive assemblies of the engine accessories. 

The driving is being transferred from the crank- 
shaft by means of pair of the bevel gear azotised. 

Two halves of the crankcase are coupled together 
with aid of seven bolts. 

The openings for the cylinders of both parts are 
mo chined in common. 

On its outer surface the crankcase is provided v*lt] 
seven retention flanges and. stud bolts into which the 
cylinders are fitted. 

On the bottom part of the mixture chamber there 
is situated a flange for carburetter attachment. 

In the centre plane between both parts of the 
crankcase there is placed a crankshaft assembly. 
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The cylinder head comprises several cooling fins 
as ceil as in its top part a roc her chamber covered 
by means of magnesium alloy cap. 


The inlet and exhaust valves are arranged to both 
sides of the cylinder head and are inclined, with an 
angle of 70 deg. each to other. 

The valves are made of fire-resistant steel and are 
n o t in t o r c ha n ge a b lc e ac h o t h er , 

The combustion chamber between the piston and the 
cylinder head is of a hemispheric form. 

Into the inlet channel of each cylinder head there 
is attached by means of ctuds^suc tion manifold conduc- 
ting the mixture to the cylinder from the mixture cham- 
ber, 

A priming jet is screwed into each cylinder inlet 
channel enabling the engine to be primed during its 
starting. 

Light metal pistons are used. They are machined 
to both surfaces the inner and the outer ones and com- 
prise four piston ring grooves: three from them in the 
top part of the piston whilst the fourth one in the 
bottom. 

In the both t op grooves there are placed two 
compression rings, whilst in the remain two grooves - 
the oil scraper rings, respectively. 

All the rings are made of a special cast iron and 
then, externally chromium-plated. 

The .gudgeon pin made of' steel is being inserted 
both to the pin and connecting rod in a manner enabling 
to form a ’’floating* 1 construction which more evenly 
distribute the wear on the pin surface. 


The gudgeon pin retention is being assured by 
means of two aluminium expanding plugs. 



iiie c^Uu.i g is one of the parts subjected to 
the- : ~r e at e s t s t :? a i i- an*’ extreme care is needed in its 
construction m d d .rim, because the entire duty of. 


it tins ti 


)Ov,er 


unrated by the engine to the 


P-v o o ' lie r c evo 1 vs s up on it* 

The cranksnaf t i r rf.de of hirhfc- tensile strength 
alloy steel of special composition from, a forging* It 
' u ' *' iG at -treated are co-uprises bre pieces the front and 


rear one. ’ 

•,i..ne complete shaft is carried on two main: roller 
bearings and one : thrust ball bearing, respective liv* 
The two pieces of the crankshaft are held togethe 
by a clamp bolt passing through the mane ton. 




The crankpin as well as the main journals are 
drilled throughout for lightness, communicating holes 
and blanking plugs allowing of the resulting chambers ^ ■ 
utilized for oil circulation and distribution. 

Both webs of the crankshaft are equipped with 
counterweights the front of which is attached rigidly 
whilst the rear one may be shifted, if necessary. 

The crankshaft assembly conists of a master rod ' 
and six link rods. 

The master rod is made of steel forging and com- 
prises one-piece big end with holes for knuckle pins 
of link rods. 

Into the big end there is pressed in the connecting 
rod steel bearing covered with anti-friction metal 
lining /lead-bronze/ and into the top end -the bronze 
bush. 

All the link rods are aluminium alloy forgings of 
K-seetions and operate without any bearings.. Said rods 
are jointed to the master rod biglend by means of steel 
knuckle pins in such a manner that an axial shifting 
is assured* 

Cam gear assembly consists of a cam assembly dri- 
ve, cam drum, tappet quides with tappets and rollers, 
push-rods with covers, rocker levers and also the 
valves with the springs. 

The earn ring is made as a thin walled steel-ring 
provided with an external toothing and equipped with 
double runways /distributor driving flange/ carbonised 
and grinded, respectively; 

To enable the camrings to be turned they are dri- 
ven from the crankshaft by means of driving shaft gear 
which engages with double indirect toothed gear dri- 
vi n g the c amdr-tri , 


The timing of the eamgear assembly' phases is to 
be carried out by means of said indirect gear. 





The engine L% supplied with fuel by BN&-12AS fuel 
pump which enabler- the fuel to be conducted under con- 
stant pressure to the K14--WTI-3 carburetter of membrane 


t^i be o 

The engine is lubricated by a forced - feed system 
with exception of cylinder sleeves , gudgeon pins, both 
the crankshaft and toothed wheel bearings which are 
lubricated by oil splash* 

The oil pump of the gear type consists of one 
pressure stage c nd of two suction ones. 

The pressure stage delivers the oil from ‘the oil 
tank to the crankshaft hollow , to the: Tear chamber oil 
passages and also to the front part of the crankcase. 
The large suction stage draws the oil out from ; 
the sump whereas the small suction, stage draws oil only 
from a system of four cylinder heads of bottom cylin- 
ders. 

The valve mechanism is lubricated by oil conduc- 
ted through th|: tube dipped in the front part of the 
crankcase and through the push-rods to the rocker lever; 
bearings resulting the valve stems to be lubricated / 
sp lush, too. 

To enable the inner cavity of the engine to be 
vented a spec. Lai vent pipe on the rear chamber housing- • 
is installed. 


Tor ignition the mixture two m ague toes of BSM-7M 
type with automatic ignition advancing are mounted. 

The starboard magneto operates the front spark- 
plugs while b the *. . t one the rear sparkplugs, respec- 
tively. 

In order to eliminate the radio disturbances the 
ignition system is braided, completely. 

Engine starting is pneumatic. The air compressed' 
is fed from the storage bottle to the air distributor 
mounted on the rear chamber housing and then through 
the separate air pipes and starting valves enters, the 
cylinders. The pressure of the air should be about 
pO kg/sq.cm. 
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Before engine starting it is recommended to prime 
some fuel into the pr inline manifold by means of priming 
pump* The fuel is delivered then through the separate 
pipes and jnpeeters directly to the induction pipe 
o : p e ac h c y 1 i n cl e r • 


1.2 v;y r p„. engine main technical data 


,2.1 Design date 


1. in pine mark 

2. Cooling 

3. Dumber of c: 


3. Dumber oi cylinder 

4. Dn pine type 


WN~5 

air-cooled 

7 


Order of cylinder Dos 


- single -row, radial 
uns uper char ged . 

- clockwise, when 
viewed from behind, 
Top cylinder is 
the first one. 


6. Cylinder bore d ia . /in ram/ 135 

7 . Stroke /in mm./ 


a/ for cy'lii 


Aith mac tor ro 

d/ 

134.00 

b/ for cylinders . 
and No. 6 

No. 4 

154.04 

c/ for cylinders 
and 1; c . 7 

No. 3 

134.03 

d / for cylinders- ; 
and he, 2 

No. 1 

lp 4. 04 

Displacement, all 
dors , It' . 

, cylin- 

13 » 42 

C o mp3." e c o i o n r ^ tie 

- 

6,2 + 0,1 

.Direction of rota 

tion - 

clockwise 

Propeller mar k 


viewed fr 

Vv N —1 A # 


-n- y 
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i « 2. 2 Sri min e r atings 


lower name 

Power in h.p 

l Specific 

- m ' fuel CODL- 

1 * P#TU * sumption 

: g/h.p./h 

Combat 

530 - 2 ;i 

2500 + 1 '% \ 250 - 2?0 

Take-off 

515 - 2 % 

2350 + 1 % 

240 - 260 

Rated 

d. Op _i 2 % 

2250 + 1 % 

220 - 255 

Continuous 

l 



work /0,8 ra- 




ted/ 

235 + 2 \o 

2100 + 1 % 

210 - 225 


1,2.3 Cranks h aft speed limi t £ 


1. Maximum permissible /never ex- 
ceed/ r . p * . vi he a diving or by 
other i;.erobu.tic figures - over- 
speeding 


3 • 


Minimum r*p.m. - idling; run 
Time required to sp~ed up the 


engine from idling to full 
throttle ere.:,':] in minutes 


4. Permissible operation, period 
of the engine without inter- 
ruption. in min. 

a/ over s p e e d 1 ng 
b/ comb. at power 
c/ take -off power 
cl / rated power 

e / c on t i n u o u s a or k power 
/0 # 8 rated pov.er/ 


- 12 


_-_o 


2630 

500 - 650 


2-3 


1 

5 

15 

without limits 


without limits 



1 


100 


ylinder heads temperature in °C measur 
e ar sp ar kp lu g of c ;y I ind er No . 5 

, Minimum- temperature for relia- 
ble operation - 

2. Level flight temperature desi- 
red - • 150 - 200 

3 • Maxi mu m t e mpe r a t ur e dur ing 

long operation of the engine - 220 

4. Maximum per mis alb le temperature 
during take off and climbing 
/within max* 15 minutes/ - 230 

1.2*5 fuel and fuel s 7/s ten 


1. 

Pixel grade 

- 

aviatic petrol 


o c t a n e n urnb e r 


B~70 

70 

2* 

Carburetter 




a/ type 

- 

K-14WN 


b/ Ho* of pieces 

— 

1 

3. 

Fuel pressure before carbu- 




retter in kg/sq.cm 


0 f 2 - 0,4 


a/ at id ling run 

— 

min. 0,20 


b/ at other ratings 

1 — 

0,2 - 0,4 

4* 

Fuel pump 




a/ type 

- 

BHK-12AS 


b/ Ho. of pieces 

— 

1 


c/ drive {gear ratio 

«*• 

0,5 


d/ direction of rotation 

- 

anti-clockvtise, 







1.2.6 Oil and oil ays ten 


1. Oil grade required for all 
year round operation. 

2. Specific oil consumption 
durin g c or t i nuou s cper ati on 
in g/h.p./h 

3. Lubricating oil pump 
a/ type 


IvB~20 t Mfc~22 


b/ iTo* of pieces 
e/ drive g e ox ratio 
d/ direction of rotation 


4* Oil pressure in main pipe 
/measured in pressure trans- 
mitter on the rear chamber 
housing/ in hf -/sq.cm* 


Notice ; When engine starting 
and warming tip it is allowed 
the oil pressure increasing 
up to 10 kg /sq.cm* 

5. Inlet oil temperature in °C 
a/ desired. 

b/ minimum permissible /at 
farmed up engine'/ 

c/ maxi mum during continuous 
operate on 

d/ maximum permissible within 
max. If min. 


6. Outlet oil temperature in C 
a/ desired 

b/ mini nu m permissible /at 
warmed up engine/ 

c / maximum permissible 

d/ maxi mum permissible wit- 
hin max* If min. 


7* Oil quantity flowing through 
the engine at rated power and 
at outlet oil temperature 
within limits fO - 60OC 
in kg/rain. 


max* 12 


ge ar / . .wit h one . ; 
pressure stage and 
two suction ones. 


°*5 ; 

clbckwise. 


* 4,5 - 6*5 


- 45 - 60 


max. 75 


- max, 85 


- 65 65 


3 - 7 / 








Sanitized Copy Approved for Rel 










in defcrees of crankshaft revolution*' 





,2.3 Ignition system 


1. .magneto - 

a / type 

b / No. of pieces - 

c/ drive real' ratio 
<3 / dir c c t ion o f rot at ions : 
for starboard magneto - 

for -port magneto - 

2, Sparkplug 

a/ type — 

b/ II o. of pieces pro cylinder 

3 • firing order ~ 

4. daxiiiua permissible drop of 
engine speed when running 
with one magneto at rated 
power as well as at conti- 
nuous one in r.p.m. - 

5* Full spark advancing in 

degrees of crankshaft revo- 
lution: 

a/ for port magneto - 

h/ for star* bo arc! magneto - 


double spark, brai- 
ded 

BSM-7M 


clockwise 

counter-clockwise 

S D-48-BS f c er amie 
2 

1-3-5-7-2-4-6 • 


27 + 0,5 

28 + 0,5 


1.2.9 Starting sys ten 


1. Engine starting 

2. Compressor 
a/ type 

b/ No* of pieces 
c/ drive gear ratio 
d/ direction of rotation 

3. Adjustment of compressed 
air distributor 




pneumatic 

- AK-50M, piston 

1 

- 0,8 

- clockwise 

8° after T.D.C. du- 
ring expansion strokt 
for cylinder No. 

5 and with a gap of 
1+0,1 mm between th 
edge of distributin 
plate orifiee and 
the edge of the ori 
fice in the housing, 




1*2.10 Additional accessories 


1. Revolution governor 
a/ type 

b/ drive gear ratio 
c/ direction of rotation 

2. Vacuum pump 
a/ type 

b/ drive' gear ratio 
c/ direction of rotation 
Generator 
a/ type 

•'b/ drive gear ratio 
c/ direction of rotation 
4. Revolution counter drive 
a/ drive gear ratio 
b/ direction of rotation 


R~2, centrifugal 
1 

counter-^ loc kwise 


AIG-4S 

0,8 

c oun ter ~c lock wise 




0SK-15OO2 

2,31 

cloc kwise 


0,5 

clockwise 


1.2.11 Weight and dimensions of the engine 


to 


1. Weight in kg accord, 

PH /L standard 

2. Engine dimensions in mm: 
a/ diameter, overall 

b/ length, overall 


240 + 2 % 


1106 

885 


Rote s 


1. Direction of the accessories rotation is settled 
when viewing from the drive. 

2. The weight of the engine net includes the weights.; 
of the following accessories: GSK-150GZ generator, 
AX-4S vacuum pump, AIC-50M compressor , exhaust 

pipe flanges, and the engine mounting together witj 
component parts fastening it to the engine. 


X. 
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■SpQci/tc fuel consu/fipf/on 



\ 1 1 ; 1 1 ud e c har act o r i 3 1 i c 
” 1 f u 11 t hr ot tl e speed 
out out is determined to 
in relation to formula: 

ym /f-o,n) 

^p n ro lh / 



< .T. - i 


air- pr 
our e t 1 


speed . 

rer.ind the car- 


1 ' 

— Ttwucrc tune ih° C Pdf' AS. at. alti tude 


- atmospheric pressure at altl 
tude. 

Do ter mins ti on of the effect, power 
of the engine at an altitude using 
the diagram. 

Sxeorple ; 

1. Settle the point A on the dia- 

5ra.m 2. 

2. Settle the point B on the dia- 
gram 2, then trace the horizontal 
line up to point C. 

3. Connect the point A to 
the point C. Intersec- 
130 tion with altitude line 

_ point D gives the power 

\ 1GO value of 1.68 h.p. 

\ 80 Temperature correction t 

60 1% of power for each 

6°C difference from ;.S. 
add, when t^ < A.S, 

subtract, when t h > a.S 

*% according to example: 

\ 10 168+1,68 17C h.p # 

;Me_lo 5. Approximate determinate 
\5 q of the power defined: 

5.1 measure pressure diffe- 
rention ^ - ^P^ bet- 


4 45 5 4 

ALt; trade fy bn 


i-A engine, sititude characteristic diagram. 


( 4mStenT air pressure -p h - 
rcale . 1/n/n ^ ^ j 


rention ^ - A P k bet- 
ween point A. and D. 

: Pl<fce on the diagram Hoi 
the specific fuel con- 
sumption curve for giverj 
r.p.m. Measure off from' 
the point F.T. 4 Pfc 
value /both diagrams ha- 
ve the same scale of 
Pjr and P^/. Point E detc 
mines the specific fuel 
consumption required - 
according to example: 

220 g/h.p./fc. 




Ult'j 'vi Qul 


ea. level, 
at ion to P^. 



\ L 500 

J 80 

I <? 4C 


Specific fuel cQnsumpT/On 



550 CUC 


650 700 

A 4 


Altitude characteristic 
at full throttle speed 
out out is determined to 
in relation to formulas 


^650 



L t i tu d e c hn rac t e i 


A • o , - acmosonere s rare arc 
PN/L-020C1 

i 1 • T • “ xu 11 o nr o t c It sp ee c # 

P,„ - air pressure behind the car- 

buretter nut Hg 

P h - atmospheric pressure at alti' 
tude , 

Determination of the effect, power 
of the engine at an altitude us lag 
the diagram. 


Presto le ; 

1 • Se 1 1 le the 
gram 2. 


sint L on the dia- 


Settle the point B on the dia- 
gram 2 , then trace the horisonta 
line up to point C. 

3s o m , , , , 


hp 

* 

> • 

Connect the point A to 

140 


the point C/ Intersec- 

120 


tion with altitude line 
point D gives the rower 

100 


value of 168 h.p* 

80 

4. 

Temperature correction i 

60 


1 % of power for each 


JenyjC' nature th ° i fop 4S at atti tude J £ 


6 C difference from A .8, 
add, when t^ <. A.S, 

subtract, when t^ > A. A 

according to example: 

168+1,66 ^ 17 C fc.p. 

5*. Approximate determinatioi 
of the power defined: 

5*1 measure pressure diffe- 


rention P^ - 


bet- 


3 3.5 4 45 5 55 6 

ALtitLLde h bn l350) 
(Ambient air pressure- p h - 
fca/e ■ Ittwi^ UrnH$ ) 


;ic diagram* 


ween point A and D, 

Plate on the diagram No, 
trie "specific fuel con- 
sumption curve for giver 
r.p.m. Measure off from 
the point F.T. ^ Pfc 
value /both diagrams ha* 
ve the same scale of 
Pjr and P^/c Point 2 dete 
mines the specific fuel 
consumption required - 
according to examples 
220 g/h.p, fh* 





The crankcase consists of three ».in M.emblres: 
tront cover /I/, crcrkc.se front part /2/, and crank- 
jase rear part F> / • 

Saia parts are counted each other by means of 

stud bolts and attachment bolts. 

The crankshaft bearing seats are reamed after 
a- ambling to enable the axial direction to be secured. 
^ fv-onfc cover /I/ is casted of an aluminium alloy 
c, h 0ri of a cone and attached to the front part of the 
crankcase by moons of 14 stud bolts being screwed into 

the front crankcase flange. 

-rule based the cone changes its shape gradually 
end at" least creates a round f 1-050 machined from the 
side being attached to the front part of the crankcase, 
On the said flan 5® there is made a cylindrical 
projection the task of which is to centre the cover 
exactly in a respective cut-out situated inside the 
flange of front part of the crankcase. 



Fir% 8 Crankcase front cover view 




On the flange of the front cover from its outer 
3 ide there are placed 14 round bosses which front 
planes are machined. All the bosses are provided with 

the orifices for stud bolts. 

In the centre of the cover there is au opening in' 
to which a bronze bush of the thrust bearing /2/ is 
pressed in* 

Three stop-pins /3/ prevent the bush to be ro— 
tated* 

On the flange there are arranged six orifices for 
attachment bolts ' /&/ coupling the front cover with the 
ring H / together. In the bottom part of the flange 
an oblique orifice for lubricating oil circulation is 
drilled through. 

Insiae of the front cover there are situated 14 
reinforcing ribs running radially. 



Fig. 9 Front cover assembly sectional view, 
front cover: 2 ~ bronze bush: ~ stop pin. 5* ® 




7 - rir.RJ 3 - atfecc'mnent bolt; ? - safety pin; 
bush; 12 -- annul"}"' busu; 13 — seal rin,a f 
_ front cover gusset; 13 — seal ring; 16 — ruooer 
■-asket ; 17 - crankshaft attachment nut; 18 - ball 
bearing; 19 - oil slinger; 20 - ball bearing bush; 
of _ sealing shield; 9? - paranite gasket. 


In the top part of the front cover there is placed 
ar . inspection hole with three stud bolts screwed in. 

Tlr* 1 n bole is necessary to determine the position 
of the too pet rollers, in reference to camring as veil 
f- 0 fin the engine with lubricating oil* 

It is covered by a cap / 5 /~ 

Outside the front cover nearby the flange 1 there is 
made a boss with a threaded hole inclined by 25° in re- 
ference to vertical arris for bent end— fitting of the 
front cover /see fig, 8/. 

On the top part of the front cover there is placed 
an arrow indicating the direction of engine revolutions, 

To the smaller flange there is attached from inside 
the ring /? / of the front cover by means of six attach- 
ment bolts. 

The ring is c as ted of an aluminium alloy and com- 
prises a shape of a bush with flange* 

From one side the flange is fixed to the front 
cover* To ensure a proper attachment the flange is pro- 
vided with t cylindrical recess going into the thrust 
bo -.ring bush, respectively . 

From other side on the flange there are placed six 
bosses with openings for attachment bolts /&/ as well as 
the orifices for safety pins /$/ preventing the attach- 
ment bolts to be rotated. The channels delivering the 
lubricat in g oil to the propeller hub are drilled out, 




22 


rxoove s arr&l 


In the fir ngc of the ring from the side being ' 
rtt . cuod tr the front cover there are provided a groo- 
ve v j th five orifices for lubricating purposes* 

Jr t;ho centre opening of the ‘ring there is situa- 
tod rector rulor groove which is connected with the 
, TOOV0 o arranred in the boss creating thus together 
?t .4 4-v r* i r . p /if / a channel through which the lubricant 
ir; foiced to the crankshaft hollow. 

The bush is node of Cr-Mo steel. In order to 
increase its resistance against wear - the inner sur- 
face of bush is rzotised. j 

The bush pressed into the ring opening comprises 
six orifices, symmetrically located around its con- 
tour from Ifnich five coincide with the annular groove. 

The bush is fixed, un movable in the opening with 
aid of thro aded pin screwed into the wall of the ring 
with its one end whilst the second one protrudes into 
one from several openings of the bush, respectively. 

The channel in the ring delivering the oil to. 
the props Her hub is pluged on its inlet with a threa- 
ded stop peg. 

To the i nn or surface of the bush Ire close srx 
o i i penile ' rings made of a special cast iron. 

Tech channel of the ring bush comprises three 


one from 


The annular bush /12 / is made of chromium steel 
and comprises outside three annular grooves. 

In both extreme rxoove s there are placed the sea- 
ling rings /!>/ whereas in the middle one there are 
drilled six orifices being connected to the ring 
groove inner the bush. 

All these openings serve for delivering the lu- 
bricating oil to the revolution governor and also to 

the propeller hub. , ■ 
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The fro tit surface of the bush comprises from the 
side ox ball bearing six grooves enabling the oil to 
b o d i s c b ar g ed « 

The front cover ring is fitted to . the front cover 
bp met, ns of six attachment bolts. Said bolts are made 
of chromium steel and comprise close by their heads 
in plane of the ring flange an annular groove into 
a hie h after* drawing out the bolt through the annular ope 
nine; a safety ring is inserted. Said safety ring pre- 
vents the attachment bolt to be shifted axially. 

In the head of t he attachment bolt there is mode 
a groove into which enters the stop pin securing the 
attachment belt against rotation when the front cover 
gusset nut is screwed in. 

The attachment bolts aervfe simultaneously for 
fitting the front cover gusset /Id/, 

The gusset is made of aluminium alloy forging ir. 
form of a ring. 

At the plane of attachment to the front cover it 
comprises a. projection entering into the bearing bash 
as well as the annular groove for the sealing ring /If /, 
The projection has in bottom part- of the gusset 
a lubricating channel. In the gusset flange there are 
situated six holes serving for attachment bolts. 

Into the center opening of the gusset is pressed 
in the rubber gas bet /It/, Inner said gasket a steel 
insert for reinforcing purpose is being dipped, 

be tween the crankshaft attachment nut /!?/ and the ! 
hall bearing /lb/ is inserted a cone oil slinger /!'// j 
made of steel. 

Into trite ball bearing is pressed the bush /TO/ 
the f large of which tightens the steel sealing shield 

/21/'. j 





In order to pi" event tilt lubricating oil to be 
leaked betv?een contact planes of both front cover and. 
crankcase front part a par an i be gasket ’ /22/ is inserted 
The front part of the crankcase is mde of an 
aluminium alloy sand casting. 

In the front it comprises a ring shaped boss with 
a flea. go machined exactly into which there are screwed 
in 14 stud bolts connecting the front pact of the 


cranuc ase uc 


the front cover. 


erectly and serves a 


urface of the flange is machined inside 
d serves as a base for fixation of the front 


ring-shaped boss divided from the crankshaft unit 
space by means of a partition creates a cam gear assem- 
bly chamber. 

Outside the camgear chamber there are arranged 
symmetrically seven small bosses which are increasing 
considerably inside said chamber. 

In each boss there are drilled radially by two 
orifices one upon, other into which are crossed in the 
tappet guides and also two opposite orifices into which 
there are screwed in the stud bolts fastening the bot- 
tom covers of the push -rods. 

besides there ore drilled out in the bosses corres 
ponding to cylinder bos i, 7 by two orifices through 
which an excessive lubricating oil flows down from 
the valve rocker enclosures. 

The tappet guides ere made of bronze bush. Or. its- 
cne end the. guide comprises a cylindrical flange whilst 
on the other one a slot for push-roc; roller. 

The flange 0 f the guide is cut off from one side, 
bach pair of the guides after having been pressed 
into the res see live holes oi tlv- c r an kc adf ' f r o n t par t 


directed with cuts on 


; large against each 


labling the guides to be positioned properly. 
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between. the first and second cylinder there is 
situated a boss with a threaded hole being connected 
v.xth oil supply pipe dipped into the crankcase* 

Into this hole is screwed in an end -fitting which' 
by means ol' c, pipe connects to the elbow terminal being 
screwed into the top wall of the rear ■ chamber. 

In. the bottom part of the chamber is placed a boss 
vith an elipfieal orifice through which the oil flows 
from the crankcase to the sump. Into said boss flange 
there are screwed in. three stud-bolts fastening the fror t 
sump manifold to the crankcase* 

Inside the cam gear chamber there are provided ele- 
ven. reinforcing ribs situated radially and one boss 
being coupled with two bottom ones for* tappet guides# 

Through said boss: as well as through the boss pla- 
ced on the partition there are drilled axially openings 
for double year shaft of the cam gear drive.* 

Inside the camgear chamber a steel annular tube is 
nipped* It passes between the openings through the 
bosses of the tappet guides and then into the opening 
in which the double gear shaft of the cam gear drive 
Is installed* 

The inner diameter pf the oil pipe is greater than 
the wall between the orifices of the tappet guides and 
for that reason the pipe is cut-out to both sides 
when said orifices are drilled* . 

Through said cut-outs as well as through the ope- 
nings in the tappet guides the lubricating oil is pe- 
netrated into the interior of the tappets* • 

The bottom part of the partition is provided with 
a cylindrical opening enabling the oil to be drained 
to thy sumo. 

The partition in its center part is thicked and 
comprises an opening Into which a bearing bush is 
Inserted* It is made of steel forging and is provided 
or its one end, from the side of front cover with a 
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between the first and second cylinder there is 
situated a boss with a threaded hole- being connected 
■ . i ■ • ■ : oil su .sly pipe dipped into the crankcase* 

Into this hole is screwed in an end -fitting which ' 
by means cl pipe connects to the elbow terminal being 
Screwed into the top wall of the rear chamber* 

In the bottom part of the chamber is placed a boss 
"i® an eli ptical orifice through which the oil flows 
from the crankcase to the sump. Into said boss flange' 
there are screwed in. three stud-bolts fastening the fror t 
>" ump "-.an if o 1c to the crankcase* 

Inside |ho cam gear c hatnber there are proviaed ele- 
ven. reinforcing ribs situated radially and one boss 
being coupled with two bottom ones for, tappet glides* 

Through said boss as well as through the boss pla- 
ced on the partition there are drilled axially openings 
for double r-ar shaft of the cam gear drive* 

Inside the camp-rear chamber a steel annular tube is 
"ippecl. It passes between the openings through the 
bosses of t ae tappet guides and then into the opening 
in which the double gear shaft of the cam gear drive 
is installed* 

'The inner diameter pf the oil pipe Is greater than 
t-io well between the orifices of the tappet guides and. 

Cor tin at reason the pipe is cut-out to both sides 
- hen said orifices are drilled* 

br ou; h said cut-outs as well as through the ope- 
.w:-n:;;s in tbs tappet guides the lubricating oil is pe- 
netrated into the interior of the tappets* ■ 

Tlv^ hot ton part of the partition is provided with 
o cylindrical opening enabling the oil to be drained 
to tV* sump * 

The par tit ion in its center part is thicked and 
comprises an opening into which a bearing bush is 
- n sorted. It is made of steel forging and is provided 
cw; its one one. * Irom the side of front cover with a 
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ring groove of rectangular section into which is inser- 
ted a safety ring enabling the outer ball bearing 
rin , " a ga i n c t axial ly 1 1 * ave 1 1 i n g to be secured, 

iron be nine! the f ront part of the crankcase com- 
prises seven projections with faces machined and lap- 
pel thoroughly * All the projections are drilled out 
to ennhih t\\ both halves of the crankcase to be cou- 
pled together with aid of the attachment bolts* 

Inside- the crankcase is provided with a special 
bosses for firmly fastening the stud -bolts of the cy~ 

The rear part of the crankcase is made of an alu- 
minium alloy as sand casting in. common with a mixture 
chamber- and a roar chamber* 

It is provided from the front with seven projec- 
tions the faces of which are lapped exactly* Six pro— 
j ■ c t i o a s are e a u ipped. v« i t h t he a 1 1 ac h me n t b o 1 1 op e n i n gs 
whilst the seventh one situated between cylinder L;o*4 
and ho*> is provided with a throated hole into which 
a double ended bolt. of the crankcase is screwed in* 

both char: hers the mixture and the rear one are se- 
parated. from the c rank shaft assembly chamber with aid 
of a partition* 

Xu the center part the partition is thicked and 
comprises an opening to enable the roller bearing 
bush to be pressed in* .laid bush is made of a steel for- 
ging aiu.i comprises on its one end from the side of the 
rear chamber a ring groove of rectangular section into 
which a safety ring is inserted preventing the outer 
ring of the roller bearing to be shifted axially* 

$he bush is safe tied against rotation by means of 
three stool pins installed proportionately around its 
contour* 
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pari; of the partition, there is placed 
whereas on the bottom there is an ope- 
; the lubricating oil from the crank— 

.p to be scavenged* f 





The rev r curt of the crankcase, comprises the mixtu- 
re c }>e : - d • of o r ring equipped with seven con- 
d'.v-tii r c he and a dye daily designed to reduce the mix- 
tore t friction - so called the hydraulic loss. 

Tho conducting channel flanges are provided with 
reev r d -t groove s into which are pressed in the 
w d gaskets when screwing in the conducting pipe 
d- l. id des there are drilled out two opening* for 
t ' - * bolts f as te a in g the said flanges tc the crank- 

c ■ * u e , i * •" • p • c l :i ve ly . 

•Jte tw eon the conducting channels of cylinder Ko.4 
and lio.l there :r situated an oil draining channel, 

Id# channel is connected with its one opening to the 
crankshaft asovf; ly chamber and with the second one to 
the rear charbcv of the crankcase, 

Ido the can nnol flange are screwed in two stud 
bolts .lost' vinp f lie poor sump manifold to the crankcase, 
dor seal in ;■ our pose a paranite gasket between con- 
t-.ct si | r f ■ c e a of the sump and the crankcase is inserted, 
The mixture conducting channel flanges are provi- 
ded v. 1 1 li boss os in to hhxeh are drilled out the holes 
for .attachment bolts fitting the power plant to its 
u'ioun ting. 

The rd.rtu.ro chamber is designed in a ring . shape 
aid Oictur ;ulor section. 

C'n bhfVrixture chamber wall from the rear chamber 
v •' there uro a.r-ruved two bosses - one of them serves 
to stamp u. spec if ic at ion numbers whilst to the other 
° r «° - o cc-vrucd in. a stud bolt attaching the clamp with 
the pivrv of t he uneurvtic starting system, 

T o: flat rear wall of the mixture chamber changes 
'•■'If! fonr yvinnt; two parallel walls /to the vertical 


uu r f t ho engine/ be dir closed from top and bottom. 



In the bottom wall of the rear chamber is situated 
a flange with an opening divided with a partition 
which changes its form and creates at least a mixture 
channel. 

The partition used causes the proper dividing of 
the mixture to be assured. 

Four stud-bolts are screwed into the -flange in 
order the carburetter to be installed. 

From behind the flange there are drilled out in 
the bosses two openings going through to the mixture 
channel * 

On a certain length the said openings are threaded 
and the mixture thermometer seats are screwed in. 

The vent pipe is attached by means of three stud 
bolts to the flange placed on the top wall of the rear 
c over „ 

Slightly below there is situated a boss with two 

thre a d. e cl o r* i f i c e s . 

Into the orifice inclined to the engine axis there 
is screwed in the bent pipe which is connected to the 
oil delivery pipe dipped in the front part of the 
ernnke use* 

In a bottom sector of the orifice situated paralle- 
ls to the engine axis is drilled out a smaller hole 
going through the delivery pipe dipped into the rear 
chamber and entering thereafter the ring channel build 
up by the bearing bush faces of the magneto shaft. 

Into said hole is screwed in a bolt drilled out 
and connecting the .oil pressure transmitter at inlet 
to the engine. 

On the top wall of the rear chamber there arc si- 
tuated two cylindrical bosses with threaded openings 
into which the lugs of the engine are screwed in to 




enable the engine to be hoisted when transporting and 
assembling on the aircraft* 

On the starboard wall of the rear chamber 'When 
viewed from engine back there are arranged four low ! 
bosses with flanges machined in a common plane* 

In the top part there is placed a triangle flange 
ifth three stud-bolts for fitting the magneto and 
bo low a rectangular flange with three stud-bolts for 
f i 1 1 i n g t he ge n era tor. 

Slightly 'lower is placed a circular flange with 
six stud bolts for fastening the compressor as well as 
the flange in T— shape with three stud— bolts for fixa- 
tion the air distributor* 

In the flange for compressor driving there are 
situated along the diameter two short Openings of 6 mm 
dia. into which are drilled, out inclined orifices of 
2 rum dia* being connected to the annular cut-out. 

Said cut-out comprises an opening drilled out 
connecting tilth a delivery pipe dipped in the rear 
chamber and supplied the compressor with a lubricating 
oil* Besides there are made three threaded holes for 
attachment screws fitting the compressor insert. 

In the bottom part of the flange are drilled out 
two holes of 8 mm dia* to enable the lubricating oil 
to be drained from the compressor. 

Into the central opening of the flange there is 
pressed in a bronze bush with a rectangular ring groove 
running outside into which are drilled two orifices 
lubricating the drive shaft. 

The compressor flange insert is pressed into the 
flange annular groove. Said insert is made of an alu- 
minium alloy and comprises from its one side on the 
contour an annular cut-out and also three orifices for 
attachment screws fastening it to the compressor flange. 




After the insert having been pressed in an annu- 
lar cat-out creates a channel which connects with t^O 
openings conducting the lubricant to the compressor. 

iiie attachment flange of the air distributor com- 
prises c light annular groove with two orifices of 
:3 trim dia. for oil draining and the opening with a bea- 
ring bronze bush pressed in* 

The bearing bush is provided on its outer surface 
with a rectangular annular channel with two orifices 
for drive shaft lubricating* * - 

On the port wall of the chamber there are Situa- 
ted five bosses with flanges. Four from them are machi- 
ned in a common plane whilst the contact plane, of the 
port magneto flange is lowered by 8 mm* Said flange 
is made in a shape of triangle and comprises two stud- 
bolts and one opening. 

Just below there is placed a large flange with 
three stud-bolts for governor insert fixation, and the 
small circular flange with threaded hole into which 
the oil pump seat is screwed in. 

Said oil pump seat is made of carbon steel and is . 
provided on its both sides with a thread. ■' 

Into the seat opening is so re wed in the oil pump 
attachment bolt* • : 1 A 

Below there i situated a flange with an opening 
into which the bronze bearing bush is screwed in* 

•The bush is provided with a flange and ah anuular : 
channel on its outer surface with two orifices enabling 
the drive shaft to be lubricated. : •• . 

In the oil puoip attachment flange there are drilled 
out two orifices and the steel bushes screwed* kn. 

.u ear by said flange there is situated a small round 
ooss with threaded steel bush. All three bushes are 
dentins d for attachment bolts fitting the oil pump to 
the roar chamber of the crankcase. 
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The flange placed on the bottom of the side wall 
of the rear chamber with four -fiud bolts serves for 
fastening the vacuum pump. 

The bush pressed into the flange opening compri- 
ses externally an annular channel of rectangular sec- 
tion with two orifices to enable the d£ive shaft to 
be lubricated. 

Said channel after the bearing bush has been inser- 
ted connects to an oil delivery pipe being dipped into 
the rear chamber. 

In. the flange cut out there are drilled two ope*- 
nings of 8 mm dia. for lubricating oil draining. 

In the flange there is made an orifices of 4 mm 
dia, which through the opening in roar chamber flange 
connects to the oil system and conducts the oil to 
the vacuum, pump. 

The rear chamber is ended with a rectangular flan- 
ge into which are inserted the stud-holts attaching 
the cover to the chamber. 

The central part of the chamber . is provided with 
a boss and a bronze bearing bush pressed in. 

On the bush flange there are made radially three 
grooves to enable the main drive gear to be lubricated. 

Inside the bush a rectangular groove with four ho- 
les is cut out. 

Through said holes the oil is delivered from the 
oil pump to the engine crankshaft, respec tively. 

In tne top part of the rear chamber there is situa- 
ted a cylindrical boss with an axis perpendicular to 
the engine axis. 

Into the opening cf said boss are pressed in from 
both sides two bronze bushes in such a manner that 
their faces create inside the opening an annular 
channel with aid of which the s upply pipe dipped into 
the rear- chamber conducts the oil to the magnetoshaft. 



The bush flanges comprise three radially and 
equally located grooves serving to lubricate the thrust 
prefaces of the insert as sell as the gear being in- 
. tell-- fros both ends of the shaft* 

Inside the tv; r chamber the oil delivery pipe is 
dippe-'-- * The shape of the delivery pipe is like a fork 
the • rr : of v hick e retrace the chamber from a main drive 
oh of t bush to ■ the side vails of the chamber, respec- 
tively. 'Tie top part of pipe is connected to the end— 
tithing sc:, eved i nto the top va.ll of the rear c hamber* 
The left conduit is connected to the hole drilled 
in the bottom of the attachment bolt seat of the oil 
pump enabling the lubricating oil to be fed to the go- 
vernor rtf tin to the bush of the crankshaft drive 
both the vacuum pump and the compressor. 

The oil through the groove made on the external 
side of th bush and also through two orifices in said 
groove penetrates into the drive shaft and lubricates 

• • e 

— ^ # 

The right conduit travels through the bush seat f 
orifices, of th shift ^riving the oil pump and the air 
distributor as '.veil as the shaft; driving the vacuum, 
p r r p -> o n f t * :r e ~ c pr e : * s or . 

The oil is forced through openings and grooves ma- 
de on the or tonal rv fores c-f th bushes to the drive 
sh ■ T in v i}b r to 1 lubricated* 

The to t of the conduit connects the boss of 
the main drive shaft bush seat with the boss placed 
on the top well of the rear 1 chamber* In said boss 
there in made & trended orifice into which the end- 
fitting is screwed in. 
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The oil conducted through the end-fitting, the 
pipe and the terminal screwed' into the front part 
cranke are camgear chamber Is penetrated at least to 
the tappf. ts push-rods and rocker leve r bearings in 
order to be lubricated* / 

r 

Th e e o mp le t e c r an kc a se 

The crankshaft openings placed in the front cover 
and in both the front and rear part of the crankcase 
are reared when assembled in order the axial direction 
to be assured* 

In reference to said condition the front cover 
■"v* cot be replaced without simultaneously replacing 
the remain parts being assembled together* 

Both the front and rear halves of the crankcase 
are ecus led together by means of six attachment bolts 
be* nr Inserted into the openings in partitions between 
the cylinders as well as by means of one double end 
holt screwed into the partition of the rear half of 
the c ran. kco.se between cylinder ’Ho *4- and No. 5 • 

The crankcase attachment bolts are made of chro- 
mium steel and comprise three projections with equal 
diameters enabling the both halves of the crankcase to 
be connected properly. 

In order to assure the dividing surfaces of the 
crankcase to be jointed adequately as well as the oiih 
leaking to be prevented both contact faces are lapped' 
thoroughly* ‘ 

On the contour of the crankcase there are situa- 
ted seven machined flanks with openings and stud- 
holts on each flange in order the cylinders to be 

1 J... d * 



The face of each flange is provided, with the 
cylindrical groove into which is pressed the rubber 
gaske-t* 

All the blind openings foreseen, for the stud -bolts 
arc provided with the vent orifices to prevent the 
crabs when screwing in the stud-bolts* 


The cylinder /fig, 12, 13/ 

The cylinder consists of a sleeve /!/ made of 
a chrome -molibdenum steel forging and machined, as fell 
as of it. cylinder head /2/ casted of an aluminium alloy. 

The cylinder sleeve is coupled to the cylinder- 
head with. aid of a trape soidal thread of 3 mm pitch* 

The cylinder head is screwed upon the sleeve being 
wanned up previously up to the temperature of 
300° - 360°C owing them the joint is tight when, engine 
run.* 

On the top part of the cylinder sleeve there is 
sxtuated an annular strap without a thread securing 
the tightness additionally. - 

The cylinder sleeve comprises outside 24 machined. 

1 :1ns to enable the engine to be cooled and the cylinder 
s t r u c t ure to be reinforced, too* j 

In its bottom part the sleeve is provided with 
an attachment flange connecting the cylinder to the 
c r a n !•: c ase by me an s of 12 s t ud-b o 1 1 s . 

On the cylindrical part close under said flange 
fcnero is made an annular recess to assure a proper 
installing of the cylinder to the crankcase to be ob- 



tained. 



Under the cylinder flanye a rubber casket is laser' 
liter the cylinder h,s been assembled the said 
yacket is pressed into a groove made in the crankcase 
c e r o pe a i n ,v c n o b 1 1 n p t h e pr oper t i yh t e n i n y the 


cylinder open lap enabling the proper tiyhteninn the 
c y 1 i n d e r s le eve t o t h e cran kc e s e , • 

In order to increase the wear resistance the cylin- 
der sleeve v or kin nr surface is azotised. The thickness 
of a l;yor azotised equals to 0,3 - C,5 mm. 

' fter the cylinder lie ad has been screwed, on the 
cylxnd er sleeve the vrorlrinp: surface of the sleeve is 
r.i inded vrb honed finally. 

The cylinder head comprises on its external sur- 
face horizontal and vortical fins cashed in' common 
with the head as a whole. 

I* ardor to enable the head to be cooled equally 
the hor:. cental fins are situated eccentrically in re- 
ference to cylinder axis in such a manner that the 
hi: /her fins are located in a vicinity of the exhaust 
valve be-'-* an co said port of the head is warmed up 
r.cctly. 

The cumber and the height of the vertical fins is 
;: v c o t ::.ve ly yr e a t e r in ■ t he exha u st va 1 ve area, also . 
m ho- bottom thick fin serves for increasing the 
cylinder construction id oddity. 

Three bronze seats /IS/ are screwed into the threa- 
ded ope nines placed on the front and rear part of the 
cylinder head , re s>ec ti ve ly. 

Two seats situated in the plane of symmetry serve 
for screwing in both the front and rear spark pliur. 

The front seat is inclined by anyle of 35 0 to the 
cylinder axis whilst the rear one with -If 0 , respecti- 


ve d one ni nr; 
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Belov; the front spark plug at the side of the in- 
let pipe there fitted third seat foreseen for the 
storting valve * 

All the seats ere screwed in with. a tolerance of 
0,08 - 0,1 40 into the cylinder head warned up previous- 
ly and then every one secured by means of two pegs. 

'The inner surface of the cylinder head in a form 
of a hemisphere is machined and comprises a trap ©sol- 
do, 1 thread to assemble it with the cylinder sleeve. 
Together with the piston bottom the hemisphere creates 
a combustion c bomber. - 

The trap© so id a X thread of the cylinder head is 
ended with, an annular groove which changes its shape' 
gradually and at least creates a cylindrical strap 
with r. flange into which the face of the' cylinder is . 


Insi d e t ho c o rn .* \z t : on c ha raber symme tr i c ally to the- 
vertical plane of the cylinder there are made cut-outs, 
on the faces of the both inlet and exhaust channels. 
Into said cut-outs are pressed in and then flared out- 
the bronze valve seats /Id/ with a different diameter. 
The- diameter of the inlet valve seat is enlarged 
in order the mixture flow friction to be. kept '.as low'. ; 
as possible enabling thus a better combust ion ,? Of the 


• - o 


Both valve seat working surfaces are inclined by • 

15°. 

The combustion chamber is connected to • the external 
surface of the cylinder bead by means of two channels 
with the flanges on their inlets. g 

Into the flange of inlet channel there &$e screwed 
in three stud-bolts /I4/ fastening the inlet pipe to 
the cylinder whereas into the outlet one there are 
inserted four stud-bolts fixing the exhaust pipes, . 
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Inside the inlet flange c out our there are situa.— 
ted two cut-outs enabling the inle t .pipe to be install; 
led adequately, as well as a phase into which the -/v; 
rubber gasket is to be pressed in. 

On the front part of each cylinder he ad inlet, 
channel is situated a cylindrical boss with a threaded 
orifice for the priming jet, pp 1 sir: 1 

In common with the cylinder he ad there, castht .; 
the rocker lever housings* 'vlvvl v,-;- 

Into each rocker lever housing there are installed 
inlet valve /22/ or exhaust Valve /23/< two cylindri- 
cal valve springs /10 and 11/ with both top /9/ an&r 
bottom /12/ spring retaining collars, rocker ,- lever /?/ 
with adjusting screw and cast iron valve guides /13/> ■ 


placed under angle of 60 against each other and symmO- 


trie ally to the vertical plane Of the engine^ V;b 

The valve guides are pressed into the Openings 
arranged in the cylinder head bosses when ih ‘Warmed up 
condition* ' _ . "1 * 4 .. 

The openings for rocker lever shaft /2%f ere 4 

ced in side walls of the rocker lever .housing^* 

At* the bottom of the said housings there are made ^ 
in a valve guide plane the round bosses for threaded r 
holes into which the end-fitting of the durifce hose 
/26/ discharging the lubricating oil from the roefe^r 
lever housing is screwed in* ( ' 

The special bosses are situated in the front and 
rear part of the housing. In the front boss there i ** 
drilled out an opening with a cut-out from -inside into.''' 
which a bolt /4/ is screwed in and locked with aid of 
a peg against rotation* Said bolt serves- the 'engine ‘ 
cowling to be fastened* 
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Fig, 13 Cylinder /sectional vie®/. 


1 - cylinder sleeve, 2 - cylinder head* 3 top end of 
pash-rod ; 4 - stud-bolt * 5 - adjusting screw | B */stud bolt 
7 - rocker lever; 8 - retention, cone* 9 ~ top spring retail 
nin 7 collar; 10 - outer spring; 11 - inner spring-* 

12 - bottom spring retaining collar* 13 . valve -guide* 

14 - stud-bolts 13 - valve seat; 16 -* Spark plug Beat* a 

1 / - insert; 18 - roller bearing outer race* 19 * roller i 1 
20 - roller bearing inner race; 21 - rocker lever shaft* 

22 - inlet valve; 23 - rocker lever roller* 24 4 rocker 
lever roller axle; 25 - exhaust valve* 26 - oil discharge 
end-fitting. 
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In. the rear boss there are made two threaded ope- 
nings with brass seats-into small opening there is 
screwed in art:, attachment bolt of deflector mounting 
whilst into the largi one the blanking plug* 

Each rocker lever housing comprises four stud- 
bolts /6/ for fitting the rocker lever cover* 

from behind the rocker lever covers there are 
cast cut for four 1 bottom cylinders the bosses with threa- 
ded orifices enabling the oil discharge end-fittings 
to be screwed in* 

Between the rocker cover and the cylinder head 
there is placed a special gasket* 

In the front part of the housings, there are fla- 
red out the top en'ds of the push-rods tubes /? /. 

The inlet pipe /fig* 14/ is made of a steel sheet 
and consists of two halves welded together* 

A special form- designed results the hydraulic loss 
to be reduced considerably* 

Pop attachment pur-poses there is welded to the pi- 
pe end from the side of inlet channel an annular-' ter- • 
r.iinal made of steel* 

With aid of said terminal the inlet pipe is atta- 
ched to the inlet channel flange. In order to tighten 
the joint as a whole a rubber gasket is used* 

The inlet pipe flange made of a duralumin alloy 
comprises on its contour three openings into which 
enter the respective stud bolts when assembling the - 
inlet pipe to the cylinder head* 

The bottom part of the. inlet pipe is calibrated 
to enable the pipe to be installed firmly into the 
mixture chamber opening* 

The bottom flange of the inlet pipe is made of 
duralumin forging and comprises on its periphery two 
orifices for fastening it to the mixture chamber. For 
sealing purposes the rubber gasket is inserted. 
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Hg# 14 I a lot pipe general view. 


stem, piston r rings and gudgeon pin /fig, 15/ 

■he piston is fade of an aluminium alloy forging 
.chined externally as well as partly internally, 
‘he piston bottom and also the working side wall 
chined with aid of a diamant thoroughly to meet 
quirements of a proper smoothness and to proven 1 
to deposit to be collected- 





The piston comprises four groove s for the rings . 
ill r*'-o. of them are situated in the top part of the 
piston /above the gob re on pin/ v. here as the fourth one 
in the bottom part, respectively, 

both the third and the fourth grooves are pr ovi~ 
del with orifices drilled radially in order the lubri- 
c a n t t o b e c c av e n. me d , 

Co the bottom contour of the piston is ma.de a 
groove :vi th a cut-out inclined, by 30° and with a sharp 
edpr; rc salting the oil to be removed from the cylinder- 
wall more accurately when piston travelling downwards. 
In order the weight as well as the friction resi- 
stance when, travelling to be reduced the diameter of 
the piston between third and fourth grooves is dec re a- 
s e d , r e sp t- c t ive ly , 

The piston inside comprises two bosses for the 
wrist pin. Between said bosses there are milled out 
from both sides some quantity of material in order the 
wen lit to be reduced. 

The piston bottom comprises inside the ribs the 
task of which is to reinforce the rigidity of the bot- 
tom as well as to transfer the heat more effectively. 

The piston from bottom up to third groove is of 
a cone cheupe. Inch a construction, i.s based on the fee rape ■ 
mature rradients on the piston and when in operation 
its shape is very near to the cylinder one. 

The gudgeon pin /wrist pin/ made of Cr-bi steel is 
drilled, out inside. Cn its ends it is provided, with 
cylindrical grooves which then changes its form against 
a cone one being connected in the center with aid of 
a cylindrical orifice. 


much a section of the gudgeon pin results the ten- 
sion gradients along its axis to be equalled. 






Fig. 15 jtdston, gudgeon pin and piston rings view. 


In order to increase the strength of the gudgeon, 
pin as well as the resistance against rubbing the ex- 
ternal wall of the pin is carburised and then lapped, 
respectively. 

To prevent the gudgeon pin ends to be chaffed 
against the cylinder walls there are inserted two exp-arr 
ding plugs made of duralumin with the spherical flanges, 

In the cylindrical pin wall there is drilled out 
an opening enabling the air to be discharged when the 
plug is inserted into the gudgeon pin* 

The piston rings are made of a cast-iron. 

On each piston four rings are inserted. Into first, 
and second groove the compression rings are placed 
whilst into third and fourth one the oil scraper rings, 
respectively. 

The oil scraper rings are provided with an annular 
groove with orifices placed in centre of the working 
surface. 





The lubricating oil collected from the cylinder f 
'lull is conducted to the groove and then through the ■ j 
orifices is discharged into the crankcase cavity* | 

The compression rings are of rectangular section. 1 
In order to increase the rubbing resistance the outer j 
surf sees of the rings are chromium plated 0,06 - 0,1 mm j 
thick. i 

After machining the piston rings are oxidised as 1 
this procedure increases their resistance against 
corrosion, considerably. ... 1 

V/’hen assembling the locks of the piston rings J 

should be shifted against each other in order the ex- - 
pension gases not to be pnetrated into the crankcase, 

easily. .. 

; 

V/hen assembling the engine the pistons and the J 

connecting rods are completed observing the weight with f 
a great care* . ] 

The difference in weight of a separate pistons if or | 
one engine should not exceed of 4 grams. - 


1.4 Connecting rod assembly /fig. 16, 17/ # ' ; 

Connecting rod assembly consists of one master . 
rpd /I / and six link rods /2/ being coupled with the 
master rod svdvelly by means of knuckle pins /8/ pressed 
into the opening of the fester rod big-end. 

The link rods are made of an aluminium alloy 'for- - 
ging whereas the master rod of a Cr~&i steel one. | 

In order to increase the fatigue strength the j 

outer surfaces of the link rods are polished, thoroughly J 




a 


I 


_ The master rod consists of a top and bottom part 
^jjhig-end/ coupled each other by means of a rod with 
--section gradually decreased when going the big-end 

up-sards. 


1 




Fig. 16 Connecting rod assembly general view. J 

The bearing bronze bush /3/ is pressed into the • | 

top end of the master rod. In the middle part of the 
bush there is placed externally an annular groove 
connected to the internal wall of the bush with aid of f 
two orifices. - . ■ $ 

h lightly bellow from, both sides of the rod web ; S 
tHers are situated inclined by 45° two. lubricating ceri- f 
flees enabling the gudgeon pin to be greased. 

The bi$-end comprises two symmetrically placed flan, i 
S®s with six openings for knuckle pins and five light- /» 
openings between, them, ( 



The openings located in the front flange are 
s lightly larger than, that in the rear one. It is done 
in order the assembling to be simplified as well. as the 
working surface of the pin not to be scratched or sei- 
zure c . 

To keep the compression ratio constant in all the 
engine cylinders the knuckle pin holes are placed at 
different distances from the master rod big-end axis, 

respectively. 

Into the master rod big-end there is pressed in 
o steel bush /7/ covered inside with a lead-bronze 
composition /crankrpin bearing/. 

Said bush comprises from its one side a flange in- 
serted. into a cut-out machined in the opening contour 
of the master rod big-end. 

After all the works required machining having been, 
completed the master rod is being balanced, thoroughly. 

The weights of the master rod in reference to both j 
tae top and bottom parts are stamped on the master rod j 
:f large , respect ive ly . 

j.he link rod similar to that of master rod consists 
of too and bottom parts coupled each other wibh aid 
of H-section rod. 

The openings arranged to both parts are without 
any bushes and the pins are introduced into the material 
of the link rod, directly. 

ouch t:>rpe of a construction simplifies the pro- 
duction and reduces the costs but the link rods may not 
be repaired after' the openings have been enlarged /wor- 
ked out/ resulting the complete link rod to be replaced 
by a new one, if necessary. 




The openings located in the front flange are 
slightly larger than, that in the rear one. It is done 
in order the assembling to be simplified as well as the 
working surface of the pin not to be scratched or sel- 
ler ed , 

To keep the compression ratio constant in all the 
engine cylinders the knuckle pin holes are placed at 
different distances from the master rod big-end axis, 

respectively. 

Into the master rod big-end there is pressed in 
a steel bush /7/ covered inside with a lead-bronze 
composition /crankrpin bearing/. 

Baia bush comprises from its one side a flange in- 
serted into f. cut-out machined in the opening contour* 
of the master rod big-end. 

After all the works required machining having been, 
completed the master rod is being balanced, thoroughly. 

The ft eights of the master rod in reference to both 
the top and bottom parts are stamped on the master rod 
f 1 a nge , respect ive ly . 

The link rod similar to that of master rod consists 
of too and bottom parts coupled each other with aid 
of H-section rod. 

The openings arranged to both parts are without 
any bushes and the pins are introduced into the material 
of the link rod, directly. 

Cuch type of a construction simplifies the pro- 
duction and reduces the costs but the link rods may not j 
be repaired after' the openings have been enlarged /wor- 
ked out/ resulting the complete link rod to be replaced 
by a nee one, if necessary. * 
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It is necessary to not-' that both hnid openings 
ore h j p :onfv3 by means of drtwin^. 

In t bo base of the t op link re I if’ rb e drilled 
out fr o Li b o th s i d e c tv o hub ric ati n a or 1 f J c e c Incline d 
by 4y L in re Terence to the axis , 'The oil splashed, 
f 1 or i r . r the .? n. yin e v, or k p on etr a te s into t he s a i n o r if i- 
c e s re su 1 1 in. g t he md ge o n n i n t o be 1 ubr icat o d . 

The link rode art: balanced .and the weight required 
to ho iii;: obtained with aid of an addition.nl machining, 
The value of the v, eight cf top and bottom part is stam- 
ped on. tii err faces , r< spoof- ‘vely. 

The knuckle pin /S/ of the link rod made of 
Or-ki steel is of holler, type and comprises from its 
both sides annul'- r grooves which are chan Tiny then 
their shape against a cone ones and are connected to 
the cylindrical orifice placed centrally. 

Outer diameters of the piston pin chon ye their 
value respectively to the component* parte being in con- 
tact when in operation. 

The diameter cf the gudgeon pin in vicinity of the 
rear flange cf the ante r rod big-cud is smaller than 
that in the pls.ee of bottom part cf the link rod and 
also smaller than that in vicinity of the front flange 
of the tins tor rod big-end, respectively. 

On the surface being in a contact u i th the link 
rod are made d: ame tardily two grooves in the center of 
which two holes are drilled out « 

Through said orifices the lubricating oil is forcec 
from a piston pin hollow in order the link rod bottom 
part to be lubricated. 

In order to increase the wear resistance as well as 
i:ne fatigue strength the outer surface of the wrist - 
■pin is carbonised and polished, ultimately. 
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Tiae oil scoop /4/ is made of duralumin sheet and 
comprises a shape similar to that of the master rod 
hi (5-end flange one. 

Six oil scoop attachment bolts are introduced into 
the orifices drilled out in the projections around the 
c ont our # 

In the front of the oil scoop on the annular sur- 
face standing-up there are provided si 1 grooves enabling 
the contact surfaces of both the oil scoop and the 
crankshaft front part aria to be lubricated. 

Inside the oil scoop there is situated an annular 
groove. From the rear side of the oil scoop there are 
made radially to each orifice beginning from its peri- 
phery the rectangular grooves . On the end of said 
grooves there are drilled cut the orifices inclined by 
angle 45° which are connected to the common annular 
groove, respectively. 

The lubricating oil from the master rod bearing 
bush reaches the annular groove and then through the 
separate orifices and the grooves lubricates each link 
rod pin /knuckle pin/. 

The oil scoop attachment bolt /9/ made of chromium 
steel comprises from its one end a thread whilst from 
another one a hollow heed. 

The head is provided with a. flange’ entering into 
a respective cut-out of the oil scoop. 

On the outer surface of the hollov; head is machi- 
ned an annular channelifceing connected to six longitu- 
dinal grooves. 

The oil from the oil scoop enters the annular 
channel of the hollow heat and through the grooves is 
being penetrated into the attachment bolt. 


r r 
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On the flange of the attachment .bolt head are made j 
two cut-outs enabling the bolt to be stopped when the | 
nut /6/ to be screwed in# \ .. ;j 

The knuckle pin are locked from other side by 1 

means of a collar /1 5/ being made of chromium steel in 
a form of a bush, which comprises from one end a flange J 
whilst from the another one the bottom with the openingi 1 
Through the opening is passed the end of the oil ; 
scoop attachment bolt locked with aid of the' nut /6/ i 
and secured by a split-pin# I 


2.5 Crankshaft /fig# 18, 19/ . | 

The crankshaft is one of the parts subjected to | 

the greatest strain and extreme care is needed in its ; f 
construction and design, because the entire duty of | 
transmitting the power generated -by- ' the entitle to the. | 
propeller devolves upon it# , | 

The crankshaft is divided and consists of both the... | 
front end rear pieces made/pf high-tensile: stren^i ;■ . | 
alloy steel forging of spe;b|ai composition. /heat 1 
ded Cr-Ri-Wo- steel/# ‘ V ' ' ■ $ 

The front piece /I/ is/telhg -coupled with the rear | 
one /9/ by means of the m&ueton /24/ and the mane ton i 
clamp bolt /12/# p . 

Both the crankshaft equipped with^the 3 

counter-weights from which the front one is rivet ted to 1 
the web rigidly whilst the rear adjustable one is ®us- \ 
pended with aid of the attachment bo Its# i 


n 




The crankshaft rests on three bearings placed in 
the crankcase # The main journals are installed together 
with the ball bearings /5/ into the front and rear 
part of the crankcase partition whereas the propeller 
drive shaft rests in the thrust ball bearing arranged 
in front cover of the crankcase* 

The task of the front thrust ball bearing is to 
withstand the forces arising when propeller operated 
and to prevent the crankshaft tc be shifted socially. 

The front piece - propeller drive shaft /I / con- 
sists of a front end, a central part and also of a main 
journal* 

Both the front piece and the crank pin /2f>/ are 
drilled out in order the weight to be reduced* The 
hollows are then connected each other by means of 
a channel drilled cut in the front crankshaft web. In 
the top part of the web said channel is threaded in 
order the plug /7/ to be screwed- in# 

The main journal in a form of a cylindrical tube 
is located just by the front web. On said journal 
the inner race of the front ball bearing is pressed in* 
In front of the journal the diameter of the shaft 
is being decreased slightly and the thread is being 
maqliined, also. 

On this part of the propeller drive shaft there 
arc installed the following components; cam gears , dis- 
tance bush, camring bush, adjusting washers,, oil distri- 
butor bush, and also the bush of the front thrust ball 
■bearing# 

- All c < e t ai led parts are jointed together with aid 
a special nut* 
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fig* 18 Crankshaft general view * 

In the pie ne of syrw r try the re are drilled out 
tin; channels, The front channel serves for deliver in 
oil from the revolution rxvernor to the propeller hu 
i.Mlst the rear one for the feeding with lubricating 
oil the surfaces of the camricp; and bushing being in 
c on the t. 

Besides there are ini lied out on the cylindrical 
rep face of the shaft between the wain bearing and. th 
rear orifice two grooves shifted o ac k other by §D° 
e nab ling the wedges fastening the driving gear to be 
ins er tec » 

In front of the thread the diameter of the shaf 
is reduced and 16 triangular grooves are milled out. 
In the groove situated in the plane of crankshaft 
symmetry there is wade a blind orifice into which 
a steel peg /!•;/ is introduced. 

Said peg results the pr ope lie r hub to be install 
engine crankshaft in a proper position, only. 


on the 




Between the grooves and the journal face there is j 
installed the front cone of the propeller huh. At least 
the attach nr nt nut of the crankshaft is screwed in and 1 
be locked with aid of a wire binding the 8 openings 
drilled out radially on the contour of the crankshaft 
journal wall. 

The front journal comprises inside a cone hollow 
on the ond of which an annular groove is machined > Just 
behind said groove the front duralumin plug /3/ is 
pressed in. ‘ 

The plug o o'-prises on its both faces a cone cut- 
out and in tho center a threaded hole. 

■After t he plug has been pressed in the front cut- 
out is flared out using the annular groove inside the 
journal for this purpose . 

After flai.hr. g out in the face of the plug a small 
orifice is drilled out enabling the cutting of the 
washer of the propeller hub oil end-fitting to be en- 
tered. 

On the second end of the hollow front piece there 
is made a cone channel* which is plugged with aid 
of a rear steel plug /4/ of a tube shape. 

After the plug has been pressed in its rear flange 
is flared out, respectively. 

The front piece of the crankshaft is coupled to 
the crank pin by means of a web with a triangular sec- 
tion. 

The rigid counterweight /II/ is attached to the 
front web by means of two steel rivets /10/. . 

The counter-weight is made of carbon steel in form 
of a sector with a constant thickness.. 

In its rid die part the counter-weight is provided 
with a rectangular cut-out into which enters • the web 
and also vnth two holes for the steel rivets /10/* 



On the counter-weight contour thsre are made tfto 
tbr cycled opening to enable the balar-s -plums to be 
installed. 

On its one end the rivet comprises a head ah list 
the second one is flared out after installing. 

■she counter weight is assembled on the web from 
behind f the steel gusset, however f is installed from 
f ron t . 

The- gusset face comprises from inside a round cut- 
out permitting the proper clearance between the gusset 


and 

t ho 

vo Her 

boo 

or-inr seat flange to be 

cbta 

ined , 


The 

bla 

no plug 

is 

made of steel and con si 

OtS 

of th 

e c 

and 


a thread 

eel 

he ad vrj th a groove. 





At 

ter the 

bal 

.a ns p lur r has been screw 

o b i 

nto t 

he 

c cun 

ter 

-w e i rht 

it 

is rw.fetied by clotting 

resu 

Iti r.g 

th. 

mate 

ria 

1 of t ho 

CO 

un ter -weight to be pres 

se d 

in to 

the 

or oo 

ve 

on the p 

lug face, respectively. 





Th 

e length 

. of 

the la Ians plug is dot 

-rmi 

n e d 3 

r c\ i 

OOtld 

one 

e on the 

or 

•ankshaf t unbalanced . 





my, 

.e main p 

in. 

is drilled out from the 

fre 

rt pi 

eve 

do. 

Tb-° 

plug /G 

/ i 

s being screwed into th 

e th 

reads 

d o: 

fice 

s a 

nd the ti 

loc 

bed by dotting. 





Fi' 

on star boar 

d side of the main pin-* 

■when 

View 

ing 

from 

be 

hind - t 

h er 

e are placed two open in 

rri i 

n orb 

er 

the 

C 0 p 

per t ube 

s /Ip / to lx- 1 mounted. 





Sa 

id tubes 

CO 

mprise a f 3. an go to prey 

$. r , 4~ 

ury r 

ac!i< 

iy 3 

isp lace me tit 

wh 

.en in engine operation. 





ihc 

ter sally 

o J 

r tube ends are f 1 ar- 

d Oil 

t, VdQ 

ils 

into.' 

VC 3 

lly l-hoy 

ar 

e protruded beyond the 

in ne: 

r sur 

f ac c 

pr ev 

eat 

ing the 

mec 

hanical particles to be 

pen 

etrat 

ed 

to go 

t be: 

r Vvi. th t 

ho 

lubric citing oil to the 

coop 

er at % 

n rr 

surf 

ac o 

s both t 

lie 

main pin and the master 

rod 

bear 

j. r. r; t 








Duria; on pm no run the. mechanical p r tides bei BE 
;oc with oil are thrcwed out by inertia forces a,ud 
! pressed to the base of the copper tutus whereas 
clean oil is bei nr; delivered to the master rod 


I^ thc bottom part of the crank pin there is clril- 
>ufc a he le inclined by 45° b' inr; utilised for oil 


ci-cuia t j 


with the or! 


After ass o Labi inn: said hole comes in connection 
with the orifice nado in the mane ton. 

Top i It crack pin is provided with a semi-circu- 
lar cut-out mad# pe rpo n die u lor y to the crank pin axis 
in order the rare ton claim bolt to be interposed . 


il. r. : ornei- 


CloiTO bolt to 


The re - hp piece of the c ranksbaf t consist oh the eeb witl 
a pec tun ular ;.r ction and of a short projection or: 
which t v -e rear roller be urine; is be in y ins t.-lled . Top 
purl; of the crank arm so called “mane ton 11 enables the 
o .rank pin v-i th the ri mht crank web to be attached firm- 
ly by mans of the mane ton clamp bolt /12 /. 

Aim us sou bliup the mane ten orifice is deformed to 
enable its inner surface to the crank pin to be lain 


The reliability of the union is examined by 
checking the clamp bolt lengthen ing. It should be wit- 
hin limits from 0,250 to 0 , 25*C mm. 

The clamp bolt as a forginr of a Or -hi steel corn- 


on its end 


■~>n rA result i n r t he p r e s s u r e o n 


the cfftact face to be reduced, respectively. 

On the. bolt stem close by the flange and by the 
tin ead the.ro are made two cylindrical segments in order 
the bolt to be centered when introduced. 

The t treaded end of the bolt is provided with two 
cross-orif ices into which the split pin enters to sa- 
fety thus the attachment nut /14/. 




The attachment nut marie of the same material as | 
the clamp bolt comprise a from its end e cylindrical 
11 r; ge , 

besides on the other end there are drilled out 
three ho lea for safety split pin. 

On the main -journal of the rear piece of the crank- 
shaft is pressed in the inner race of the rear Roller 

hr i PT'inn i . 

On the end of the journal the diameter Is slightly 
decreased and a rectangular annular groove is machined. 
Into said groove is introduced a steel ring and a stop 
washer to prevent the inner race of the roller bearing 
t o be s hif ted ( axially . 

In the crank web there is bored out a. hole with 
grooves. The duralumin plug /15/ is being pressed into 
same. 

Said plug is ended with a bottom in the centre of 
which an orifice of 1 pa dia. is being made, to enable ■ 
the lubricating oil to bo injected to the crankcase in. 
order the cylinder malls to be lubricated* 

Ihe plug comprises outside an annular put -out li- 
mited from both ends by the flanges. 

At tho front flange there are bored out radially 
four orifices for oil c'.roulation* On the face of said 
flange there is made an annular cut -tout to enable the 
plug to be flared out in the crank web groove after 
being pressed in. 

The cut-out made around the plug Comes in contact 
with the main pin ho low by means of the channel bored 
out in - tho top part of the. rear crankweb. 

Into the multigroove opening of the rear crankweb 

the main drive shaft end is iotpoduced. 



The ejection of the rear crankweb is variable one*, 
just below | he- rain journal is made from outside a cut 
after v.hich the crankweb width increased , 

On the large part of the web there is suspended 
bp naans of two steel carbonized bolts /16/. the steel 
s wive 11 counter weight /!?/ the task of which is to 
balance the inertia forces of first grade as well as 
to diminish torque-vibrations. 

The attachment bolts /16/ are inserted into steel 
bushes from which four bushes /IS/ are pressed into the 
counter-weight and other two /19/ into the rear crank- 
web, respectively# 

The attachment bolts -are with • a f langes on their 
both ends which rest against the faces of the bushes 
placed in the counter-weight preventing the attachment 
bolts to be shifted axially. 

The proper position of the counter -weight is en- 
sured by means of a stop strap /20/ fitted externally 
with aid of two stop strap attachment bolts /21/ 
tightened by the nuts /22/ and safetied by the split 
pins /2p/. 

The s wive 11 counter-weight is made in. form of a 
sector with a constant thickness. 

In center part of the c oun ter -weight is made a 
rectangular opening in order the rear crank web to be 
introduced. Perpe ndic ulary to said opening there are 
bored synae trie ally two orifices into which four bushes 
/It'/ are pressed, 

when in operation between the stop strap /20/ and 
the counter-weight exists a gap as a result of inertia 
forces actuated. 




Coaxiality of both main journals the front and 
rear pieces of the crankshaft is being examined after 
having been assembled. 

Maximum beating of the propeller drive shaft in 
the places of thrust bearing seat and the front cone of 
the propeller hub seat not exceed of 0,08 mm' for .bea- 
ring seat diameter and C, If Dim for the cone hub seat 
dia. respectively. 

After machining and assembling the crankshaft is- 1 
balances statically. j 


2,6 Camdrun assembly /fig# 20, 21/ I 

Camdrum assembly is destined to control the mixture 
to be fed into the cylinders as well as the exhaust 
gases to be conducted into the atmosphere periodically* 

The cnmdrum assembly consists of the toothed drive 
geering /I, 2/, camdrum /3/ t plunger guides /4/ f plun- 
ger with rollers /f/, push-rods /6/ # push-rod tubes /*?/, 
rocker levers with adjusting screws, inlet valves, 
exhaust valves with spings , retention cones and sping 
collars. 

Opening of the inlet -exhaust valves in a moment 
required is being performed due pressing with aid of . 
the c a Hiring lobes against the plunger and then push- "■ 
rods and rocker levers, 

The valve spings .result the valve to be closed. 

The camdrum revolves upon the bush situated On the 
crankshaft and driven by means of a double spur gear /Zj 
enraged with the camdrum annulus /3/, ' dgh;/ 






The indirect gear /2f made of a steel 

compr-ises on its outer- surface two toothed rings, 
g lar go ring being in engagement with the main 
n-ear /I / there .-re cut out of 48 teeth whilst on 


/■o gear /I / there re cut 
small one 13 teeth, only. 
In. order the weight to t 
I out in the large ring si 


In order the weight to be reduced there are dril- 
1 out in the large ring six openings symmetrically. 

The teeth of both gears are azotised, and then 
teeth of small gear are lapped whereas of large 
grinded, only* 

Bronze bush is pressed into the central orifice 
jhe double gear, which rotates upon the axle in- 
LI go into the front part of the crankcase, -Dhe sile 
In direct camdrum drive gear is made of an alloy j 
=?1 and drilled inside, i 

The axle is secured against axially shifting by 
as of a special stop screw introduced into the pro- 
;ion of a trapezoid section. 

On the outer surface of the gear axle close by the 
7 ora there are bored two orifices for lubricating 


The duralumin plug is introduced into the right 
of the axle and thereafter flared out. 

External surface of the gear axl<| is being caTbo- ' 
2d with exception of a narrow strap on the end of ttu 
2 enabling the end to be flared out*. 

The earn drum is made of an alloy steel, forging 
comprises two runvp.ys with four lobes on each as 
I as a ring with 65 teeth* ... • , 


7 _ 

e_ 



Fig* 21 Cam drum assembly. 

1 - main drive gear ; 2 « indirect doable gear; 

3 - cam drum annulus | 4 - plunger guides; 3 - plunged 
v,i th roller; 6 - push-rod; 7 - push-rod tube. 

The cam rum', ays and also the teeth are carbonized. 
The front earring actuates the rollers of the inlet 
valves vi hi 1st the rear one the rollers of the exhaust 
v a Ive s , re s a e c t; ive ly , 


The nave -plate of the cam drum is made of a dura- 
lumin forging and comprises a shape of two bushes con- 
nected each other with aid of a transverse wall. 




The car* drum rotates around, the hush being inser- 
ted ou the propeller drive shaft# 


Said oush is made of a special alloy steel forging# 
In the centre of the bush in its inner surface 
there is r.ec Lined an annular groove which by means of 
the orifice is connected to the external surface of 

. • i 

the bush. In order the operating surface to be lubri- 
cated properly an orifice on the external surface is 
ended with a groove , respect ively. 

IK" hush surface is azotized. externally. I 

Iron both sides of the bush there are inserted on t 
the cr. > 'nl shaft the distance wahsers# 

Between the front distance washer and the face of 
h;o hush there are installed the adjusting washers the 
task of which is to regulate the* position of the c ran k- 
flu eft id the crankcase and simultaneously the position * 
of the plunger roller according to • the run-way of the 
camping, also* 

Transmitting ratio from the crankshaft to the cam- 
Czvr. is as follows? 



- busisr of teeth of main drive gear /I/ • 

S, :) - Lumber of teeth of indirect large gear /2/ 

L - ITnr •her of teeth of indirect small gear /2./ 

2L - harsher of teeth of cam drum gear /3/# 




i revolves eight times slower than 
G its 'lir cat ion of the rotation is 
; ; .• v c i- an ii sh af t one * 


Pl:.\.,;orr: « pahv - roh: ; and push rod tubes /fig * 22. / 

‘h'" . > . 'i it l n‘<: of Cr~Hi steel alloy in a form 

of - e;. ] : rli :.c of. stem with two external diameters. 

Iron : t s one end the plunder comprises a deep 
hollow .fwili t from the other one a rectangular cut-out 
a lor a: V axis into which the plunger roller is being 

nr, t vv • n 
w •• - 1 • 

rerun. id icnlar to the said cut-out there is drilled 
out ao or if ice in order the roller axle to be interpo- 
sed. 

If t . • • . 1 )%r r'o 1 w a ? . 1 i s drilled a 1 ubr i eating or i - 
f ion of . ■ rortw; 1 through which the oil is being 

d o ] i v nr- o - ■ t o t i •. • •; o | ! r o r j.o v§ r s . 

the plvr. ror surface is c arbonised . outside in order 
t to v, rM? to V- d ore as of . 

r.'c v d is t - nc e of 10 ra- from its face the hole in- 
sv. dr* the plunger is drilled out carefully. 

-Into sold hole the plunder terminal made of Gr-hi 

,r ho plunger tor raw nod. is provided* with 

o hemispheric al seat cerboniaed into which 
the push-rod terminal is being place':, 

lx th- terminal axis there is bored out a. hole 
t f • • c a -h: ; c ■ t ha 1 ubr ic \t i n g oil is 





conducted 



|pusli rod and push rod tube ~ 
general view# 

Lj is made of a Cr~Ni steel alloy 
• o '• on its both external and in ter - 


tailed on the bronze bush revcl- 


ol roller axle, 


j' ’’ rod is im.dc of Cr-M-Si steel alloy tube, 
to both tube ends drilled out inside are pressed 
.t- alloy to duals of the push-rods. 

•o ter Inal of thd push red provided from its 
Vi.-j th :i ball hcv im" canbov-izo-d and polished 
s vthil.-t •' -r,. trie other one with a cylindrical 
'ill 1 inpide f 'ihich is pressed into the push rod, 

i t i • center of the terminal there is bored a hold 
. circ l-hjpi „ 

ousli. icc tube is ViS d e of. 8 duralumin alloy and 
re * to both ends flared out, respectively. 
t .fad of the tube enters the top terminal situa- 
the roc her lover housing, the second one enters 

;t; tor-c.ir.al c the push rods. 

)? /i tJ b rod tub:, 1 is being coupled to said both 
>lo by means of a Chubb er connectors fixed by 



U- 


? :iie bet tc m terminal of the push rod tubes is made 
: ar: a lu Minium alloy casting as a two forked tubes 
:;nnr.-ct:-;3 from one side by means of a common flange# 

In said flange there are made two openings for 
hnd bolts fastening the terminal to the front' part Of 
be crankcase# 

On their both, ends the tubes are t kicked re spec - 
ivoly, and comprise the annular grooves to prevent the 
libber point pieces to be dropped# 


plane of 
ailed the 


/Tig #23 v 13/ 

er levers /7/ are made of a special steel 
laced in the rocker lever housing being ' 
jit together with the cylinder head'# 

• oe her lever end there is made a 4 cut-out 
ympietry of the lever into which is. in-; 
•ocher lever roller /23/ rotating on its y 


The roller- and the axle are. made of Cr-Ki steel 
Lloy and also carbonized# ' ■ phi. 

The rocker lover axle is safe tied against axially 
Uplac event by dotting after has been pressed# - 

The other end of the rocker lever is provided with 
n opening threaded into which the adjusting screw- 0 / 
s screwed in# ■ ■ •-.>/ 

The adjusting screw made of Gr— Ni steel comprise©, 
r- c i.i its one end a hemispherical recess cooperating . . 
ith the push. -rod. terminal and > from the other one p bv- v, 

hollow # , ■ . ' '' 

A rectangular groove made on the outer surfaced of * 
b.o adjusting screw is connected by means of an. orlffb’e 
rilled radially with the hole bored in the axis of this* 
.o mis pherical recess, respectively# T.; 
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kf t e T t e c d ' us t i n g s c r e w has been screwed into 
the rocker lever its groove connects with the hole 
i 1 , c l'i r ' a situs ted on the rocker lever, and then with 
the 01 ill co by lever roller bearing seat, 

' ? lover bearing consists of an outer race / 18 / 
on inner one /20/ between which rollers /!/ ere situa- 



Fig.23 Rocker* levers general view. 

The outer race of the roller bearing is made of 

Cr~Ki steel alloy. 

The outer surface of the race comprises an annular 
pot* cove with, three orifices drilled out radially. 

After installing the race into the rocker lever 
opening said groove comes in contact with an inclined 
orifice in the lever through, which the lubricating oil 
is being forced to rocker lever bearing* 

The inner race of the roller bearing is made of 
Or- -hi steel in a shape of a sleeve. Its outer surface 
is carburised. 


-r 
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In order bo prevent the bearing rollers to be 
:hif ted axially there are placed from both sides of the 
Lever the washer /17/ made of Cr-steel. 

The rocker lever rotates around its hollow shaft 
/II/ made of Or -steel v.'hich from its one end comprises' 

.j. thread v. hi 1st from another one a hexagonal flange* 


I 0 ' 


Valve s an d valve springs /fi g. 13 9 24/ . 


Into each cylinder head there are installed one 
Inlet valve • /22/ and .one exhaust valve /25/# 

doth valves are made of Or -Mo steel forging* Their-' 
valve seats are inclined by 45° • ' ‘ 

With consideration of the high temperatures in 
v hick the- exhaust valve w orks the diameter of its stem 
in greater than that of inlet one by 2,3 mm* It enables, 
the head conductivity from the exhaust valve to be more 
intensive. > . >• 

,,f; the toe end of each valve stem is machined an 
amulnr groove for insertion a retention cone /8/. 

I he fiat surface of the top valve end as well as 
the c'd# surface of the stem are hardened* 

: - . o c ;y 1 : n dr ic a 1 sp iral sprin gs / 10 , 11/ are ins tral* 
lei in order the valves to be closed. 

tot tom ends of the said springs rest against bottoi! 
c oiler /!// introduced on the valve' guide flange /13/» 
She spring collar- made of Or -steel is provided witt 
an annul: flange on its top front surface* Inside said 
flaug"' the inner spring is inserted whilst outside, it 
the outer one , respectively* 




Fiv«24 Valves and valve springs general -view* ... 

Tb-e both springs rest with their- top ends against 
an upper spring collar /9/ fastened to the valve stamp 
head by means of a double retention cone /8/ made of 
ci chromium steel, and introduced in an annular groove- . 
of the valve stem* - 

Top spring collar is made of a Cr-steel and com**.; 
•avisos a cone orifice for valve retention cone as well. 
as , an annular flange similar to that of a bottom one, 
on vliich the valve springs are based* . 


Ac c ossory drive assemblies /fig*25/ ■ . .i 

In the rear crankcase chamber there are installed 
all the accessory drive assemblies s ^ i i : 

a/ magnet oes drive ' 

b/ revolution governor drive .V,, 

c/ generator drive * ’ ■- i 

d/ oil pimp, air distributor and fuel pump drive 
o/ no more so or and vacuum pump drive* V. i— 






V.i.j 
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Pis. 2$ Main driving shaft general view * 


with aid of the ..splined end the shaft is being 
connect?;! to the rear end of the crankshaft* v 

Pro? the side of toothed wheel the shaft diameter 
is bn lag increased on a .certain length.’ Jr| 

This part of the shaft creates a .Journal' rotating 
in the hearing placed in the rear part of the oran&eas? 

An. orifice drilled out on the journal surface eaa*» 
bj.es the lubricating oil to be forced to the shaft h V 
holier:. ' . J - 

Tlio gear is provided with an annular channel intrO:' 
rhich an aluminium plug is pressed. ' ’ } ^ r 

It is node in a shape of a hemisphere Sind after 
pressing into the channel prevents any leaking. ' * . 

•The external surface of the shaft together .the 

■:f ■ ■' '?? . . ' ■ ;• 

gear and a sp lined end is &soti%ed. ;• 




do i.l rive assembly consists of a bevel gear 
o-:i rove;', cor driving* accessories drive rear 
■ vo in t ion rove rn or s haf t . 
v v 1 rear of the main drive shaft engages 



'( Revolution governor- drive gears 
general view. 

evolution governor bevel gear is made of 
ibdonaa steel alloy. It comprises an annular 
h eight projections placed around its contour 





fcofch the gears are azofc^ed. The shaft of the re- 
vo.utroa governor drive is made of chrome-molibdenum 

Said Sllaffc iS drillst3 throat and 
r Pl “' f< ’ f " oC lte yae end - a cylindrical surface with 
-lemeter decreased cn which a longitudinal groove is 
cut -c if . 

The hevel gear is being installed on said shaft 
oy lie an s of a .rebate. 

In its other end the shaft is sp lined internally 
.0 enable the revolution governor drive shaft to be- 
coup lad, 

^ The side drive assembly revolves in the bush ln- 
trouucea into the revolution governor isert. 

Above detailed insert is made of an aluminium 
a-loy casting and comprises a flange in shape similar 

f' 0 ., t '? at -. 0f , r ! V ° 1Uti0ri goV9rnor base oae. In the flange 
. te UL '- x ^ e '-‘ openings as follows: four threaded 
orifices for stud-bolts fastening the revolution go- 
verncr , two holes of 3 mm dia. from which the first 
hole serves for delivering the oil from the oil pumo 
to the revolution governor whilst the remain one con- 
cucts the lubricant from the revolution governor to 
u.ie propeller huh, and at least an orifice of 4- mm dia, 
for the oil draining being drilled out in a flat rec- 
tangular groove connecting with the central opening ■ 
respectively. 

In the central opening there are cut two annular 
grooves. In order the insert to be attached to the 

rear chamber three, holes for stud-bolts are bored in th » 
flange, * 

On the cylindrical part of the insert there is cut 
a groove connecting to the opening through which the 
lubricant oil is forced to the revolution governor 


_ 
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I'nrou ;-h said srroove is drilled radially an orifice 
hc /' - # • fr conbacfe ;v -- th a channel milled inside the ope- ; 
nit 10 or<,e:r th ® revolution governor drive shaft to- 
lubricated* * VI 

•’ n ' 3 nr ’ crt aside between top' and center flanges 
r lr ? lado1 a cylindrical boss into which is made 
'' rl '‘ ec tn-.,blin:g the end— fitting conducting the 

oil to t r; propeller hub to be screwed in« 

Ic t ' , ° bofct7CS1 - of said hole is drilled excentri- ; 
oal'iy a smaller orifice passing through the top channel 
cine connecting with the flat orifice situated in the 

governor insert flange. 

Id order the weight of the insert to be reduced 
th-o r.Ktorial excessive from the side to be attached 
to- t'e rose- chamber is being milled out, respectively. 
Into the central opening of the insert there is : 
a kron&e bush with a flange on the front of 
vo-ich thrae lubricating channels are cut off. •. V 

lasxde the bush is machined an annular groove with 
foiLu orifices which after the bush having been pressed , 
ir enable the oil to the governor driving shaft to be’ V 
delivered# * 

bne outer surface of the bush together, with , the? S3 
ain^rt top groove creates a channel be lag utilised for 
oil circulation from the revolution governor to the 
propeller hub. 


Hu roe toes drive /fig.^ 


The magaetoes drive consists of the magnets oes ' ’ 

■rliaft and also of the indirect drive* •' ' • ‘ 

in..' uc 1 1 o v? shaft is made of a chromium molibdenum ; 
;t : cl all0 - ; " and comprises from its both ends, the ftmer " 
.•pxruas into o u'-ch the splined bushes fixed to the 
■^■vjetoos shaft are introduced. ,V ; ;.'i 




Cn the cylindrical part of the shaft there is. cut 
a spur yoer bein'* engaged ttith the indirect gear of 


the drive 
On th 


•etfbly . 

o other end. there are milled the splines 
externally in order the generator drive gear to be 
inserted. 

•- i ‘ ,: ' y a i G y i a nl r ic a 1 part of the shaft is rota— 
tii... •. in t ..' lire u s e bushes situated in the rear chamber 
opening. 

Joth the teeth of the spur gear as w ell as the 
snait surf ace being rotated are azotiaed. 



fig. 2 9 Magne toes drive shaft 
general view. 


The indirect drive consists of a shaft . and an in- 
direct gear made of Cr-xvlo steel. 

Around the gear nave contour ten light-holes are 
drilled. 

Into the central opening of the gear the ball -bea- 
ring is pressed in. 


r ~ so - 


“■A™ 
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Too indirect gear is placed on the shaft made 
0: " i7b '~ cta-oaiunt steel and also provided with both 

e rid s thr 0 a ri ed. , . '• •' .* ; 

la its middle part the shaft comprises a flange 
pv-naxtting the same in the rear chamber to be installed- 
properly. Between the chamber web and the indirect 
gear bearing the® is inserted a distance wahser by J 
i-.oans of which the gear is positioned in plane of the 
go-nrs collaborated. 


-•7*3 0 operator drive /fig. 30/ 


Driving assembly of the .generator consists of a s$ 
y.ai', indirect gear and also of a clutch* 

'the spur gear installed on" the magne toes shaft m 
comes in engagement with an indirect one which drives S 
the c latch gear situated on the generator shaft. 

She generator drive gear made of Cr-Mo steel is . 
provided inside with the splines. V. / : : 




' 1 ',' : M 
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.30 Generator drive assembly 'viet*. 
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!.ae ir.careot drive is similar to that of the -'.go- 
u orator indirect one with exception "to the number of ' 
t-i'efch, only. * ' , 

The threaded end shaft creates one stud-holt, from.' 
remaining four ones fastening the generator to the - 
rear chamber of the crankcase. . ■ 

kxie generator clutch comprises the following’ . 
parts : bub /!/, spur-gear /2/ t two clutch plates /?/, 
c lamping collar /4/» spring /5/, stud-bolt /6/ and' '■ ' 
castle cut /7/. . ' -■ 

The clutch hub made of chromium steel is provided 
v.rth au inner splines in order same to be introduced. 
upon the generator shaft* On the face of the olutoh - d 
hub there are milled sis: grooves into which the' splipes 
of the clamping collar are being entered. v 

The cylindrical surface of the clutch hub servesj 1 
the spur gear to be inserted. i 






Figs 31 Gen^itor- c lufcc'fc'isei 
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i - clutch hub ; 2 - spur gear* 3 - clutch plate} 
4 - clasping collar } 5 - spring} 6 - stud-bolt} 

7 - c as tie nut* 


The spur gear is made of Cr-Mo steel alloy. Both 
its front surfaces are lapped exactly to enable two 
broPEe clutch plates to be lain close after clamping 
sith ail of the collar /V, spring /$/ and stad^bolt 

/5/ vd. th castle nut /7A 

All the front clutch surfaces collaborating toge- 
ther are lapped thoroughly. . 

Aith aid of the nut the clutch torque is adjusted 
ii thin 11 exits of 300 ~ 340 kgem. • ' 

The stud holt /6/ is made of chromium steel and is 
provided from both ends with a thread whilst in the 
center part there is placed a flange with six splines 
entering into the respective splines of the clutch huh. 

The clutch operates as follows: should the crank- 
shaft revolutions be changed very rapidly the slippage 
between the frictional surfaces will occur resulting 
both the generator and its drive assembly against 
excessive over3.oads to be secured* 


2.7«4» OH pump, fuel pump and air distributor .drive -' 

Said drive consists of a hollow shaft and a spur 
gear being fixed upon it by means of a anchor pin # 
The hollo# shaft is made of a chromium.' steel and/ 
comprises from its one end a cylindrical, flange ptp even- 
ting the shaft to be shifted axially. ... ’ ^ ' 
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The bronze- bush pressed into the -port wall of the 
roar chamber enables the shaft to be rotated. • | 

Hie spur soar is being inserted on the said shaft' ’* 

u.nncvab]y , /•; p 



--ig«32 Oil pump and air distributor 
drive vies?. 


The shaft end is being splined externally in ordar 
tlic- splined bush of the air distributor drive to be 
interposed, . ' . 

In vie ty of the sp lined terminal there is a 
cylindrical surface rotating in the. bronze bush pressed 
into the starboard wall of the rear chamber* On said "*• . ■ 
~i.ixtf.uo a spxx’ai gr-oove is cut for lubricating purposes^ 
.biom cut i o ij o s of the drive shaft there are cut in| 
: ^' je a ^ctangu.lar openings serving to drive both the 
oil and fuel pumps* respectively. 
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In the fuel pump opening there are cut an its 
walls the rectangular grooves in order the spring pres- 
sing with use of fuel pump shaft against the’'' air distil 
but 03? shield to be fitted# 'l\L 

I' a middle part of the shaft there are drilled .two'" 
channels serving. for oil draining# ' • j 

fne spur gear made of a chromium- steel Is provided 
on its hub vrith six li^it-holes# 

oaid gear is attached to the shaft by means of 
bhe taper 1 pin inserted throughout both the spur gear 
nub and the- shaft and locked from it threaded end by , 
a nut and split pin, respectively# 


and vacuum -pump drive 

The compressor and vacuum pump drive is similar 
to that of oil pump, fuel pump and air distributor^ 
one and comprises the spur gear inserted on the drive 


Compressor and vacuum p ump - drive v 






TVie hollow sir -ft in made of a chromium steel and 
is provided iroic its bote ends trite internal splines 
to enable both the vacuum pump shaft end and also the 
compressor shaft end to be attached, respectively. 

rhc driving shaft is supported on two bronze bushe 
being pressed into the rear chamber walls. 

ihe spur sear made of chromium steel -comprises 
ei'^lit In ;bt holes. Said rear is attached to its shaft 
in a manner similar to that of oil and fuel pumps 
drive. 



The cm,'.. no mount is made of Gr -Mo-Si steel tubes 
and comprises rinrj and eight struts /steel tubes/ weir- 
ded to -ether as v.ell as six slilenfc-b locks /rubber 
pads/ being c- '^ewed into the ring. 

be carat c struts are coupled each other by means 
of the bushes voided to them enabling the attachment 
bolts fastening the engine mounting to the airframe to 
be introduced. 

Inside the engine mount ring are welded six lugs 
with holes the curb, which the suspension bolts fastening 
the rubber pads to the engine mount are passed. 

The suspension pad consists of two c overs /%/ bet— - 
ween which there are placed two annular rubber pads /2/ 
separated from each other by means of an annular in- 
sert /3A 

both, the covers and the insert are made of the 
steel alloy similar to that of the engine mounting one. 
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Suspension, pad sectional view. 

^erj 2 - rubber pad* 3 - insert. 

Qe ru bber P eKjS ar ^ glued to the covers and to the 


.th aid ot a sp.eaal 1Si gfe^th covers -are wel- 



S'iS*3 z i- Engine mount* 






LnhdCAfiCH, VEHTIPG AI-TD COOLING SYSTEMS 


OP THE MGIHE 


uenovai iir or ;x felons about: the engine lubrication 

The engine is being lubricated in. order the fries- 
~ ort - J ' 3 eeri '•■bo component parts cooperated to be redu- 
ce- an v 11 as the boat to be conducted from them* 

.. .iu engine r% luoricated by a forced— feed system, 
t'o no rally* The cylinder walls, pistons, wrist pins, 
oall bearings and toothed, wheels are lubricated by oil 
f> plash, only* 

The oil flowed down from the engine part is being 
collector: in the sump situated at the lowest p'oint of 
^" c crankcase from where is returned by the oil pump 
laigc stage to the oil tank, whilst the oil drained. 
xiGUi u he four cylinder moans of the bottom cylinders is 
r e t or n e J by the oil pump small s t a ge , respect ive ly * 

Irx order the oil system to be checked when' the 
engine in operation the following instruments on the 
aircraft instrument panel are installed: 
a/ tixe.-.. uOLua j or 1: or measuring the outlet oil temperature 
b/ thermometer for measuring the inlet oil temperature,, 
c / gauge for measuring the inlet oil. pressure. 
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: '* 2 Circulation, of the lubricating oil in the engine 

The oil is being forced to circulate through the 
engine parte under pressure by means of the oil pump 
of pear type consisting of one pressure stage and two 
suction once. 

The oil drawn from the oil tank is conducted 
through the lubricating oil filter to the oil pump 
suction stag& and then is forced through the channel 

to the disc filter. 

After leaving said filter the oil flows through 
the hollow belt and orifice in the rear chamber of the 
e •• o ohc-.-.r-o and enters the tube clipped in the rear cham- 
ber interior, 

•A '- steel tube dipped distributes the oil in the 
" o XI o v i n r ■ f o ur d ire c t i ons ; 

'-O' 1 yh' ■ :r at ion : the accessory drives /with excep- 
tion to the earno toe s drive shaft/, compressor, p 
vacua ' yn up and the pir distributor mounted on the 
:|- jar chamber; 

Id/ for lubri ?: at ion : main drive shaft, connecting rod 
assembly and the camel rum assembly j 
c/ for lubrication: the tappets /plungers/, rocker 
lover assembly, double gear cam drive shaft and 
mag nr t oes drive shaft ; 

d/ to t"‘e revolution oovernor and the propeller hub. 

Ad a/ The tube branches dipped in the rear chamber are 
connected with all openings made in the side walls 
of the roar chamber into which there are inserted 
the bronze bushes for accessory drive shafts. 

The oil conducted through the annular grooves cut 
on fhe bushes outside and also through two orifi- 
ce# drilled, in each groove lubricates the working 
surfaces of shafts and hoe 




bushes. 





The attachment flanges of* the 'compressor' and the 
vacuum pump are provided with a special channel# • 
/detailed description was given in chapter 2.2/ 
enabling the respective parts of said accessaries 
to be lubricated. 

Through a. special spiral cut on the air distribu- 
tor drive shaft the oil is being penetrated to d 
the distributor shield. ; ' 

b/ The oil forced from the oil pump flows through 
the tube dipped in the rear chamber to the cylin— 
drioal boss placed in the centre of the rear b- 

chamber and then through the orifice inclined 
enters the annular channel created by the inner r| 
faces of the bushes and lubricates the journal of 
the main drive shaft. \ 

Thereafter the oil flows through the radial ori-* ’ *; 
fice drilled in the main drive shaft journal vis h-g 
a vis the groove enters the hollow shaft from 
where penetrates to the plug central groove . : 

pressed into the rear part of the shaft. ijj 

Through the orifice of 1 mm dia. drilled in the 
plug center the oil flows out to the crank- 
mechanism space and lubricates the cylinder walls 
gudgeon pins, and the roller* bearings. r : ; 

Using the radial openings drilled in the plug and 
being connected to the annular groove made on 
the outer surface of said plug, as well as r 

through the orifice drilled in the rear piece of V ; I 
the crankshaft the lubricant enters the inclined ; 
hole made in the crank pin connecting both pi eels: 
of the crankshaft together and fills up the b 
hollow space of the crank pin, completely.; 



- r ° V: : . , r > n. u € r i or o i 1 hf crank pin the oil is forced 
blip oi two copper tubes in order the master rod 

bu s h t o j e 1 ub r ic ate -'3 . 

The oil flowing out from the master rod bush enters 
t ,:0 cp — groove of the oil scoop and through the 
orifices and c barrels in the said scoop and its. bolts 
..cnet u't- into tin knuckle pins /link rod pins/ 
inter i or, 

ur,inr: the orifices drilled in the knuckle pins the 
-icates th, collaborating surfaces of the 
pins and the link rods, 

th; perpendicular hole drilled in the front 
the c rank shaft the oil is conducted to the 
-..roe Douraei-ed with the hollow shaft surface 
outer surface of the tube insert pressed into 
tht-froGt part of the crankshaft, respectively. Prom 


■il luh 
,nuc h le- 
hr on r:h 
fees c. 

r? u the 

-f-v. 


th 




h the orifice drilled radially i n the 
1 as threu *h the annular- gr-oove and the 
orifices in the bush inserted on the shaft the oil is 
•directed- in order the c am dr urn bush to be smeared* 

The tube connecting the cylindrical boss made in the 
centre of the rear chamber to the boss placed on the 
top c TlI of the rear chamber delivers the oil for 
lubrication the magne toes drive shaft and also the 
valve mechanism, , 

Into the boss situated, on the top wall of the rear 

C haute 

end-~.fi 
tivel; „ 

In the seat of the oil pressure transmitter end- 
fitting is drilled an orifice passing through the 
tube dipped. In the rear chamber and coming in contact 
with tv annular channel created by the faces of the 
magnetons drive shaft bushes. With aid of said 


r there are screwed both, the bent -pipe and the 
bting; of the oil pressure transmitter, respee- 
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orifice the oil is being delivered to the oil 
pressure transmitter and also to the shaft. ' / 

g i:faans of the bent pipe connected to the tube 
nipped the oil flows to the steel tube an4 v to 

etlu x -tvinJ screwed into the front part of 
the crankcase* .. *! 

Jirrough said end fitting the oil flows to the - 1 

M 0Ll ^ e hipped in the cam chamber and pas sob 
through the bosses of the tappet guides* : , 

,.,bu.ng tiie radj.nl orifice in the tappet guides-' 
jO.q luo-. meant is forced to grease the tappets fc&ij 
tin ougn the orifices in the thppets enter© their : 
interiors* , '■ - *; • 

further way of the oil flow is a©, follows t from ^ 
each tappet ' interior it passes through the orifiU 
-h. x xle cl in the terminals of the tappet© and 
the push-rods then through the orifices and 
hooves in the adjusting screws of the valve ro~\ 
c tV ° r father through the inclined holes' drilled' v 
in. same* to the grooves cut on the external \ 

face of the needle bearing race . and through the -", 
holes made in the grooves lubricates the bearing;'" 
me oxl coming from the bearing lubricates then h 
the springs and the valve stems. h-'. " h 

ihe ends of the. supply tube dipped in the cam , ’* 
§eax* cnauber are pointed, together in the front 
poj. t ox tae dam drive double gear suspension and/ ’ 
deliver the lubricant through the. shaft holes ’’in* 
order the toothed wheel- working surfaces to he ■ ' 
greased. ■ ' ' 

^.hw 0 pur gears .situated in. the cam mechanism t 

chamoer as well as the cam. drum run-ways and the 
thrust bearing are lubricated by oil splash; ■” v 


•Cil 


r\ " " < ^^'wc*iajcc73 

lh.J™ 






" d/ 1 llrilTt fc i. Pr ? PeUer soverwr^a;,; 

M / ® 011 aa ' beia s foroed from the oil - 

of . ' ' mil8a J he Clique hole drilled i n the seat ' 
Hlr Z Pr ° P governor insert and then through’ 
^he groove made xn said insert and the orifice ’ ' 

“r ohaami ot tte propeiier 

cov^rtior oxl pump, • ■ ; 

“ ppefl ®“ e -° han “l to the propeller govar- " 

. . pttap tae tobricafit is led to the insert >. 

■ ole connected to the perpendicular- channel into , 
w larch the end fitting is screwed in. 

n-i? 1 ' ° ond /bent pipe/ the connecting ' 

Pipe and the terminal screwed into the front Cove* 

,:;; K 0Xx enters the bracket of the front cover. ’ 
ioroagh the holes and. the -groove made in the 
oracket as sell as through the holes and the - ■■ 
Groove made in bush bearing and in the eraaksbhShl 

; ne 011 13 forcea b0 the Shaft interior- and 
uisi’e to the cylinder of the propeller huh. / ,?•& 
*ron the propeller huh cylinder the oil wfcaww' € t 
.o xhe revolution governor by the same fa 
ox . -.con the revolution governor is scavenged ts*-] 
the rear- chamber through the scavenge >'1* 'k'fafti 

,eCl 0 biie 0:r,lf toe- ®ade in the governor insert ’ '1 

respoc tively* , , -V 


the oil from the engine 


xv.i.e lubricating oil flowing from th© mma 
CuBiponont parts of the engine shea in -bjer 
sen as the oil from the revolution goveraorf 
ap and the compressor is being sowwngsi W«* 
tuated in the bottom: part of the crankcase. , , „7fW 


the sump the 


oil flows- through 


pump and the oil cooler to the oil tank. 




* 1 0x1 draiai n " ^ o n ^te rocker lever housing 

f ri oriior prevent the excessive amount of the 
orl j.o the rocker lever housings to be collected all 
t! connected together ty means of the 

durite hoc eo. 

ff°® rocker lever housings of three top cylin- 
t:DS 0x1 i;: through the push-rods tubes and 

also^ the holes drilled in the bosses of the bottom push- 
rod terminals to the crankcase whilst from the remain 
-our bottom cylinders it is drained with aid of a small 
e-.ictj.on ctago of the oil pump. 

Lro: “ ’•'*$* *V.tibej» of the first cylinder the oil 
J ; ^' C ' UV '' T - 1 -hroivl the end-fittings screwed into the 
^ ‘j}' L _ P 1 f^ aCrr an<3 through the durite hoses 

f -.a j.iCoUi, crabbers cf the second and seventh 

' - ' I • d cj , PN» z p e c t Ivo ly » 

J ' no c-w.ters of said cylinders are coupled each 
other in ouch a manner that the oil flows to' the 
.Lo.'.eot point of the bottom chambers and from there 
ougn in- proa-rod tubes to the crankcase, 

- h “ 011 r ' l,L ' thn top chambers of third and sixth 
c.y an..; 1£: a -'.Dal through the durite hoses connecting 
:, 0 i;h hu'w:. to the covers of bottom chambers of said 
Under e * 

severs !:§• vrtans of hollow holts and the end- 

1 ■ "‘- nr ' L V; 1 durite hoses are connected to the go vers 

of trie hot - hettou c/1: cd ers , respectively* 

lr?to tf cover of exhaust valve of the fifth cylia- 
der there is cere wed a hollow bolt with a special end- 
fitting connected to the steel tube by means of the 
durritu hose. 
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Saia steel tube is coupled with the terminal of 
011 puc;p GEa11 auction stage discharging the oil. 
T- 0 four- bottom .cyl 1 nd er s » 

Ovrit-g them all the housings of the valve rocker 
'g' 1 ■' '^y Klien engine running -preventing the 

02.1 to be penetrated into the combustion chambers 
through the valve stem guides. 


5.4 Oil 


General 

Kio oil pump task is to keep the lubricant oil 
t still in circular motion*# p ’ ' 

It assures t lie oil from the oil tank mounted on 
the aircraft to be forced to the engine oil system as 
uell as the oil to be drawn . from the sump and from the 
valve rocker lever housings of four bottom cylinders 
and also to be conducted to the oil tank, anew. 

The oil pump is of three -stage gear type - one of 
iceia is pressing whilst the remain t.vo are sucking. 

The large suction, stage draws the oil from the sue 
whereas the small one from the valve rocker lever 
housings of four bottom cylinders, only. 

The pressure stage is placed in the bottom part 
of the oil pump, the large suction stage in the centre 
and the small suction stage in the top part, respecti- 
vely. 

The common length of wheel teeth of both suction 
stages is greater by twice than that of -the pressure 
stage one. As a result of such design the out-put of 
both suction stages is greater to assure the hot oil 
to be discharged with a speed desired. 


~ /■ 




o [The shaft; driving the oil pump 
bevel gear engaging with the s i mi* 
tac revolution, counter drive 


:;ae pressure of the oil -forced 
r-;:c to bo adjusted properly the oil pump 
r'> r r the r facing valve, 

x> 1,1 K it !J . rep housing is provided 
^eiai c hasher into which an oil filter of 
positioned* 




s mounted on the port wall of ree 


oeoseuro stayco at counter pressure 

0 v ? . t: ~ * r ' ^ * c an ^ oil t e nip er a t ure 
va.cn in lirfts of gGO «. 70OC 


on litres per ; lir 


12 


( - : ° Of stage at counter pres— 
° 1 ' ^ hc;/sq*ci;i and oil tempo- 

afn.r ;} ni thin limits of 50° - 70°C 


x.ui a j.c o ion stage at counter pres- 
- 0 01 ^’i c ' Z /o q#g q and oil t e mp e - 
tire within limits of 50° - 7000 


v of revolutions of oil pump 

snnft in imo.n. 


Jir ;>c 1 1 on of ro t at i on 


minimum 250 
rated 112 5 

maximum 1306 



oil 


a t v ’ 


01 i piiM;) go: ... ii of the following main c otapO' 
;:i:i oocomblies : housing bottom cover, top 
o pressure goers, two suction gears of large 
r o o f s ma 11 s t age , d r ive shaft, 
exl filter and revolution 


iC 1 1 OVJ. 


coun" : 


,:in 0:1 ho us inn /i / is cast of an aluminium 

a 1 J.op * ins lucre the housing from its front part there are 
nadt two chambers s eliptic&l chamber for gears of 
both suction stares and the cylindrical one for oil 
f i iter ius 1 on, 

jjct., .•c car"’, c n arbors there is situated a longi- 
tudinal 'b'r comprising the reducing valve and be in 
i , :< t b i t c r h i I > v er t ic a 1 section to t lie c ham.- 
? - ic tj_: in rears • from the oil filter chamber, 

.t is soo^r-c.tou with aid of a partition, 
fi diir: 7 the housing, vis a vis the eliptic&l 
tlio suction gears there is placed the cham— 


C -.j u. 0 J t ’ 
bCj? Of 1 
ho ‘.'.over , 
lr ' 
c humbe r 


her of 
fist of 




•*cUTi with a section similar to 

one * 

is concocted to the oil filter 
can:; of. channel situated tinder the re— 
c harbor* 

: uc blot: chamber and the reducing valve 


Ion oo fxri 
P hr 1 ; - at c r rubei 
chamber h 
d uc lag vo 
doth 

c no arc? separated frcn the pressure chamber with aid 
of tv cross wall into which three ports are cut-out. 
Is one port made if;; the gear chamber rests the 
so shift; while t in the second one the gear amle . 
a ho f* . - or f is positioned in. he reducing valve 
ch.a.uboi ■■-.■rid corvee S valve how 


to be inserted* 


S’7 - 


"V 

.J 



oi 1 mien a esi > 


c o : \ ,,i .... t 
no ablins 




. • - 
, til 
air 


In J: 
C o c 1 


t i 


.3 of the following main comp O' 
• housing, bottom cover, top 
, tuo suction gears of large 
of small stage, drive shaft, 
t °il filter and revolution 


tlv 


'Inal 


■ •; si. 




e housing ./l/ is cast of an aluminium, 
e Housing iron its front part there are 
— olio tic o.l chamber for gears of 
" ,J the cylindrical one for oil 

1 on* 

c numbers there is situated a Ion gi- 
ve mgr i sing the .reducing valve and be in 
: - •• •- 1 ver t ic a 1 section to the c ham.— 

• from the oil filter chamber, 
separated vr: tin aid of a partition* 

" the housing, vis a V xs the e lip tic a 1 
•• notion -gears there is placed the cham~ 


1C ’I OH 


C 1C 

d uc 


c 

;yf 


ri.T- ; 1 T. 

lag v 
■ hot 

t ho c 


lar-s ivith a section similar to 
ars. one * 

S connected to the oil filter 
h enrol situated under the re- 


• oe r of t; ho 
.? Of th.H . • --H. urn 
■. t O r Suction go 
i t/ ! 1 - st C • 

•:oans of l 
; chamber. 

— suction c h amber and the reducing valve 
ovate# in cm the pressure chamber with aid 
:• call into which three ports are cut-out* 
one port mane in the gear chamber rests the 
6 h r ' f v.tilct in i ' second one the gear axle* 
t a p !>.:.• ,t is posit icned in the reducing valve 
re- mi serves !;i valve housing to be inserted* 


m ; 7 


S' 



..v x.-,. 1.^,0 ox tne s action chamber are drilled 
through special bosses placed on 
- - k - r - ac r of' said chamber. 

d o bailed holes there are passed three 

' ‘ r - •“ ; 1 r P ± filU ^ y an 0 0 u 0 ~ 7 t ho oil p u r/ip to t.he re or 

•• ^-*-1 tiii'ee stud bolts to enable both 
err; th top and bottom one to the housing to be 
ached* 

' ' l “' L -' A: ~ e ~- s cu ^ '* U1 the flange a flat threa— 
o ‘ J ” " 0 -r v,7 " :ic a to. t era the attachment screw of 
top cover* hearby this orifice is placed a ;reeess 

* rJ ' Uu *^ 1 " ,00j - a t’ ~ n contact id. th a respective hole 
Ilod in th: boss* 

J l£C " or iflcc threaded is provided with a beat- 
tvs on. a ole the oil from the valve rocker lever ■ 

rings to be scavenged . .• 

J ' 1 f la 'b.T‘ of the* filter chamber there are.. made ; 
open mgs threaded into which are screwed the stud-, 
r: in order the oil filter cover to be fixed* 
dost by the flange inside the filter chamber- there- 
/chined a cylindrical narrow surface resulting 
— L ^'- •' g over bo 'bo oaced properly* • 

■Vbo filter cV.-.ofcer creates -in its 'bottom part' 
c-11 cylindrical o robing into which is interposed 
filter jessing insert. • - 

• L ' oott:o:l o: said opening there is drilled 
rhric ally a hole and then pluged with a hollow 
oy i Couix of whicn the oil is forced to the engine;*, 
in its. ■ n d the hollow bolt is provided with a. 
-'‘.■id ,fh machined, inside* In the flaage the** 

1 i: ' ; * -* x trie ally situated cuts into which , 

Vo J>vo ' ° f t ~ ae --Icty pin. 'Whilst the other' end t'b 
.-id pin enters one from two channels on the .side 
-d-'.' th; ; lurcyp opening* 



fH-3-09 oil Pttnp sectional view. 

2 - top cover; 3 - top plug; 4 . ri v et j 
i>u„ w. ; t — ouud— ' bolt; 8 — bottom cover; 
3h; 10 - plus; 11 - sear; 12 - gear; 
otiou stage near; 14 - small suction stase 





\ 


1:, 

t ; 




pump 

5 - 

count' 

aluaiu 
:Ir-- 
f pi > in . ; 


r-t; 

4 y 


- icitj 17 - splin; 18 - insert; 
cr-rle; 81 - reducing valve hou— 
cpnn ;; 84 - overflow valve; 

mousing | 2b - bevel gears;, 
i ; 1 r ; 2 f - ad jus t me n b anc hor 
t ■- 1 u. ^ ; 71 _ pin* 32 ~ gasket; 
n4 - ball; 33 - spring; 36 ~ plug; 
>o - cleaning disc; 39 - top 
■' i ' 1 ■ - stem; 42 - nut; 
i - 3 tee 1 insert; 45 - butterfly 
,i on -return valve housing; 
oaring; 50 - basket* 


tv 


led to 


u i' J 

3 . 


liel 


1 0 
Lied 


:cp bb.ll of the reducing valve chamber 
' " cylindrical hole connected to the 

c ;uir:o?r # flie oil from both suction stages is 
th - on t L: through said hole and outlet end- 

10 LiW ’' -- r 'ontal \.all separating both the suction] 
P-Ltooiu-^ caanbei'C from each other there is 
a .abler orifice as well as identical orifice 
;ol: pea t; of the red uc in k valve housing is. intro-1 


t' 


°"- ' jne pressure chamber there is 
ice threaded gn order the attachment 


c a i 


V c\ 
•all 


an. on 1 

'iaaj.if.f-. inn uottom cover to be screwed in 9 
1.011... n ' surface outside close by the ellpti- 
-bcu.' there are .ode in the bottom part two' 

... u-u 1 j.c ci 1 uo ssas as well as detailed above 
0 j ~ i ' rd 2 i c a X one in the top part of the. housing r| 


c 
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J ' 0 ■ A ' c b~ ovine cl « i fch a threaded 'hole 

J * * l ' 7I P pressure stage, into which 
’ ' aI L valvc is 2 ns tailed to enable the oil 

;c J ’■ '- ll V to he delivered, 

’ ’ Wv "“ v ‘ ' 1 a r ' U:j L ter diameter is provided with 
threaded orifice connected to the vertical 
! ^ ‘)Oss above the cylindrical one, 

r ' ' - L ’* 1 th aid of a short horizon— 

;r G0U ^ lG(1 v ‘ it:h t;ho large suction stage, 

0 7 threaded hole there is screwed the end- 

.-o t' nr the oil from the sump, 
ot ’ p f mxiv s cU ' 1 the end 'fitting there is pla- 
^k.l, i.,aete.: na-.'L'.t into which the thermometers 
:j '' 1 outlet oil temperature are screwed in, 
i.-op cover /?./ of the oil pump is cast of an. 

' ; •! io;* in o f or m of a plate, 

: r Gi ' jG "°o in: attached to the oil pump ho u~ 
ccv / *-• s l oo ' h whereas on its top side r ; there 


m 

, . t ; j 

■ cava 

J is on oo hi- 

: where a 

.uo 

■ sit 

voted 

ll:; bona a 

on d o n e 


If 


a ] iodide a 1 

04 

o 

n 

o 


oc la 

o ' ! • la.; • 

one there 

i§ made 


pUlp IOC 03 
0 O S o OLli - 

. In If 


h> outlet tur r:;. Inal to be inserted, 

YU t the pipuc to be connected to the oil 
.mils t-uero is stamped on the rectangular 

■ u & 

: thi angle bom is drilled a large hole and 
.1 ones around it for the rivets. 


mth the- central hole is pressed the top plug p,/ 
;bun x ; vetted by vie an s of three rivets /h/ to the 

® 

• K -' •’ 'A is ! “ ac1 ‘ 3 of steel in a shape of a triangle 
p vs' s .trooi its one end a stud bolt whilst 
th.-.- .. oL-e a short cylindrical projection ended 
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X J"' b fcea ' B!:lnal * v;nlch - enters the cut out made 
::,n i T v " “**"•**« « against rotation. Bet- 
;,; cecl ;- **** aco tb - e cover the i s mtro- 

It the cover cut out there are made centric ally 

Zm* “■ thr ” “ au •» **»*■• mi » la 

counter drive ^ ' W °* ^ revolutioQ 

11 Xo r ‘ lde of brooze aild comprises on its exter- 
f flan, ~ c ”- th three holes for rivets and 
: ilMUiar ST° ove int0 "Mch there is drilled 

a no!, oexns connected to the spiral groove inside the 


r ?*“" C b ° ases placed clcse b y cover edge are 

! SeVSn ° p0ainas «*««* which are passed 
~, a ~ C the pump to the rear- chamber and 

— /?/ anCl ° ae SCreW afcfcachi ^ «» cover 

»* h ! b °“ loa cover /8/ of fehe oil pump is cast of 
From the side feeing attached to 
“fl ° d V U trH00frb out from its opposite 

Pi 0 L lej ’ e art Situated three cylindrical bosses with, 

~~ 8 Z 0l T? ° ae 00m0a boss Kitb si * holes. In the 
° J t ’ clJG boss AS -situated a flange with the ori- 
x ~ Ce ;f° rJUoh thc bronze bush /9Z is pressed in. 

Close fey the flange is positioned a hole with 
a cut outside. Into same enters the bottom end of the 

lnfc ° b3ie 0Ut the P ll ^/10/ is introduced 
0.11a flared, respectively. 

In one nenxsphencal projection of the' cover there 

:ir; Qn ° p ^ in - cut -° ufc i Q side eoabliag the bottom 
5<u ~ “ °" " ceuucj.u^'vaive housing to be inserted. 


u 





■-)£i-ni opening comprises froia attachment side tog 
the housing two flat channels into v-hich enters the 
valve atop pin preventing the valve to be rotated <iu-: 
oil pressure bluing. 


f ' mri r:oven 'holes serve the cover ho the bou- 


rne r 
eir-g to be 
comprise t 
three bolt 

nlrvp the oil pump to the rear chamber. The last one 
:i.s used by au attachment screw. ' /';■■ 

hhe pressure stage of the oil pump consists- Of 


ttacbee-. three from them, are threaded and 
double end bolts screwed in whilst remaih 
arc prepared for attachment bolts, fastew 


spin 


made of chromium .steel 




flie gecir /I 1/ is provided with h longitudinal 
groove placed In its opening. In order the gears to 


be rubricated the second gear /12/ comprises, in the. 
bottom of its groove an orifice. . , -d. 

•The rears /If, 14/ of both suction stages are ■ 
similar to that of pressure stage ones with exception 
to their width only. , 

After the toothed wheel has been pressed on thfe ; 
oil pump drive shaft both detailed parts are jointed V 
firmly by means of the attachment rivet /15/. ' 

The oil pump drive shaft /IS/ made of chromium. " 
steel comprises inside a hollow closed from the side • 
of cylindrical journal' by means of a bottom. 


Two orifices inclined by 45° are drilled in said- 


bottom in order the revolution counter drive to be 
lubricated. 

The other end of the shaft is provided with -a 
square terminal entering an opening of similar fhrm, 
in the drive sh af t f respe c tive ly. .■ ■- ;. - V-. 


re 


10 / 



Qylincirioal surfaoa of oq-s a 0 i, „ 

- ' Ui uac Sci;Ld shaft comprises. 

,’°'" r t <S3 nssetors. The revolution counter drive 

oovel pear- is being installed upon the short journal. 
f~° ° 3 ' j-j.adro.cal part of the shaft comprising the grea- 
test diameter creates a journal being in collaboration 
v.xtn tao top bush. Thereafter said journal decreases 

f. S 1 f UUAfcer Slichtly enablin E tbe driving gear of the 
-'luall suction stage to be mounted upon it, 

_. t , 1110 lo£1 " cylindrical part of the shaft is provided 
site tv.c longitudinal splines /1 7/ with cylindrical - 
tot ton arid v;i th one orifice. 

. 0c fe!lt ' oe “ fcer s ? lin «*> driving gear of the large 
auction saage is installed whilst on the bottom one - 
the driving gear of the pressure stage.respectively. 

The said opening serves both collaborating surfa- 
of t fiu “l-a.£ t cttxd t fie insert / 18 / separating the 
small suction stage from the large one to be lubricated, 
The said, insert with an eliptieal form made of 
aluminium alloy comprises two ports with equal diame- 
ter o. In the one port rests the oil pump drive shaft 
vi.nl.it tnrough the other one passes the gear axle. 

The rectangular- groove is made on the side sur- 
face of tig insert into which the -gasket /19/ is pres- 
sed. 

.h.fj.o r:eor.‘ nollov; axle /20 is made of Cr*~Ki s fee e.l 
alloy ana comprises on its one end a slot into which -• 
enters a respective terminal of the top plug securing 
the axle against rotation, 

ihe external surface of the axle is carbonized. 
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^ ^eduoinn; valve ‘*1 

hr14 . valve C o n3ists 0 f -the housing /2 V,'.. V 

/«/, dpmj /2p/, overflow valve /24/ and • W 

washers /25 /. - : '*r 

. , j, 6 Vcl ~' re AOU “ J - ,1: ’’ /21/ aade of Cr-Hi steel comprli- 
bfcs iroe its one end an orifice with a short inner ' ' , l 
.^read^n to -shxoh the reducing valve bolt is being , T* 

lfcS bofcfcoi ’- pa - rt t&e orifice increases' ■ 1 
"‘l .axoceter and creates a chamber enabling tbs Spring. 4 
and tne overflow valvo to be seated. - f 

,• . 1,earby fche mi of Baia orifice there are drilled ' A 
Horizontally four holes through uhich the oil Is being . I 
scavenged to the suction part of the oil pump. IhereB- f 
" , 'f t,ae cyl;Ladrical orifice decreases its diameter • Ij 

anu is stopped by a bottom at least. - ' 

o .aip e<J a, u f 0:1c orifice decreased /*, 

a scat for the overflow valve. / ‘ '*j 

d-au cylindrical surface placed the' housing M I 

!iE,13y sorves for insertion the housing into the OpeniM^l 
in the bar tit .ion fi Sn « K .u„„ -p ! . ... . ■ L’.f 21 I 


terlor of the housing* 


w.ien assembled, eaters the respective cut-out in the -h, 
orifice of the oil bottom cover, _• 

Between the housing flange and fche cufc-out in B 
fche bottom cover a gasket is introduced. • >f 
j.n Oi'uer the weight to be reduced the housing is 
provided, from its face, with a special cut-outs. ' 
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The bolt /22/ of the reducing valve made of carbon 
-o.^el comprises on its one end a head Kith a flange 
unner which the gasket is inserted whilst on the other 
one there ;e placed a journal to enable the, spring 
pressing the overflow valve to be based. 

Above said journal there is situated a cylindri- 
cal opening threaded in order the bolt to he 'screwed 
into the valve housing. • 

In dependence on the oil pressure required at 
pressing Side there are introduced on the journal bet- 
oeer, the spring and the holt limiting surface, some 

jUot_.L i; _ kiuhoto /2g/ with difrerent thickness, respei 
tively, 

ihroni both ends of the bolt there are drilled out 
colas in oroer the weight to be reduced. 

As a ;.:dn component of the overflow valve /2V is 

the ball bearing of 12 mm diameter. 


e vo In t ion c o u n t or c] p 

Abe revolution counter drive consists of the folio 
r,ipg rai « component parts: the housing / 25 /, two bevel 
g-.aro / 2 C/, sale /,■/;/ and the end fitting bracket /2S/. 

The revolution counter housing is made of an alu- 
minium alloy .It comprise® on its one end a cylindrical 
x lunge ah the external annular surface of which there 
are cut 36 teeth, : 

re tv, se' 1 the slots of said teeth enter the teeth 
of the anchor- /29/ the task of which is to adjust the 
drive ‘ n , angular position required. 
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* ho revoll;tior! CO water housing is drilled through. 
* 1 ' oa fcr ’° flar '"® clde the opening is machined Inside 
und Borvcc £r; a baae in order the housing to 
bo installed on the outer surface of the tush. 

Iv to the opening placed, in other end of the hou- 
oxng toe is ccrev.cd in a duralumin plug /3G/. 

On the side s r-face of the housing is provided 
-ftuw. . -i j.nrp j_a i.n.ncn perpendicular to the housing 
£.c?2.3 to. ere ic made an. opening. 

Simultaneous^}’- four threaded holes for stud holts 
are drills around central opening, respectively. 

~ :;L ^ors are ^ade of chromium steel one 

from them is fixed on the drive shaft journal of the 

0x1 r;h;ict; second one on the revolution coun- 

ter saaft journal. Loth gears are attached to their 
snaitp by moans of plus /31/ pressed into a respective 
holes. ; 

•she revolution counter shaft made .of chromium 
steel co uprise s pn its one end a journal in order the 
hivcl : ,ear to be installed and on the other one a spe- 
cial terminal being attached to. the flexible shaft --of 
the revolution counter. 

Just by the special terminal there is made a cy 


••re' 


lange permitting, after it has been assem- 


bled, h : too err it and the bracket a rubber gasket /32/ 


and. a spring ring to bo introduced. 

drop, oiler end of the shaft between ..the gear and 
tbe front surface of the bracket there is put a disfcancj 
uasber to prever.t the :.haft to be shifted axially. 

The angular terminal bracket is made of »a dura— 
luiin alloy. It comprises inside an opening with diame- 
ter varied. 

The opening with smaller diameter serves as bea- 


rxru 


the 


shaft but into the opening’ with larger 


diameter enters the flexible shaft terminals 
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lible o' . 


aCt; ' externally there is situs— 
.lar flan re with four orifices through 

00 ^ At 10 nd~oo It s fastening the bracket 
' and also there is cut the tread for 

nut. 

acket face, from the side of a smaller 
■ n ‘° -ade a cut /phase/ under .angle of 30°. 
to said cut there;: are drilled four ori- 

■ia. connected to the inner opening ' 

1 are ter • 

-jr.-fhcoc serve for lubrication the co-lla- 
- ee of b °th the shaft and the bracket. 


Oil qV It or 

in/ oil filter consists of thi' housing /33/ and th 
■.''liter of disc type. 

J,ne • i0 ns..n g cam or an aluminium alloy comprises 
on its top part a boss p a shape of three circles 
conn.ee ,0' to get hex* rhich changes their form gradually 
creating at least a square flange. 

be sc tuere are drilled three openings, 
c side openings in the top part are threaded and 
oo. uprise on tneir front faces a groove in order the 
r'o.s 1: o t t o ho i n | or ted. 

The overflow valve consists of the ball /3 1/ which 
in press:'/ to its seat with aid of the spring /35 / inser- 
ted upon the air. minium plug /36/. 

In the cone surface of the housing there are made 
three holes. Into all holes there Are pressed in two 
cylindrical studs and one square stud, respectively. 
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should the excessive oil pressure be oc cured 
! • £ ■ dense on or hit in. the filter the over— 

n.°v. r: - pieced :* - the filter housing start to 

enable the oil to be passed directly to the 
- •' n'tvriior- and t'O’.i there into the engine* 

I'M >k . third out out with the smallest dxaoie- 
tcr ‘ the-'o is plowed the rubber gasket /40/ in a sectio- 

r :-l Vi -v. id be a. h^ue-ohoe. 

l: -lhoi' of disc type consists of 141 circular 
sic tec '-re 0 f 1 ',-0 discs of a star placed between 

■dot t ty^os of plates are made of steel strap 
e -,1 -am fl and differ fro in each other only with refe-J 
re roe ~o r. ■ u 1, :* ch is lacked on the Star -disc* 

o ire 1 1 rue r once* 

In th r : centre of the plates there, are cut out 
the roc tan v ular open: n;;s in order the stem /41/ to be 
intr-cd-'ced. 

It is race of steel and is provided with the cy- 
lindrical threaded terminal for disc attachment nut 
/4f/„ iron its other end the stem comprises the cylin- 
drical f 1 an •' *o with two holes enabling the oil to be 
conducted to the ran bet interior in order the gasket to 
be pressed to the housing as well as to the stem to ; 
prove nt any oil leaking from the filter* - 

f bh,: stum ic milled out from both sides at a • &±~> ■ 
'stance between the thre&de d journal and the flange and 
comprises a di ameter similar to that- of the middle’ 
opening ia the plates one * 

iron the top and bottom sides the plates are pres- 
sed together by means of the inserts made of duralumin. 
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g/ toTu of a disc Kith 

® lxpfe - cal cv< j’"''- c c its circnniferen.ee and one 
rcctar-;:ular o; 1% in centre through chic h t be 


CoC • passed. •' • : 

'.Pie lev, * c- * insert / 43 / :s made in form of a short? : 
Cy ; lnf5Gr cloocfl v;5 ^h the bottom into which there are f 
the orifices similar to that of the top one. 
uU ^~ ; --‘ '~ lTr L uC(J ; hotter; side the insert 
” - ,L v:itn a .n.^rical cut out for steel In- 

'f - J /e-’;-/. . cj 

‘ ax ' ee ,rv C f C **’crc eve placed on the insert circuru- 
pcrr-ce. ire too pro joe t -'one ore drilled circular ope- 
‘ ' '"' J ” ' aCr -- onc the rectangular, opening, 

in f.o circular ope nines enter the studs in , • 
0 -' U!:;:r ' t; - G hilt-rr to be rr-ided when cleaning whilst i 


mg enters the 


stick upon 


A-L- h i o c loaning discs are made of a steel sheet 
0 ^ ’ t::u c’naepv * r u shape of g mare and comprise 

the projections on the edges being entered between.- the f 
fil tor c ire ular cl i sec. 

' v ciu ’ e:;: cyiiadrical surface of the bottom insert, 
as cento.. ed in t> filter cavity cut-out* 

After t v r ft'* • has been passed through the ' housing f 
cl. '.. ter op - ; -- n. a tv its top cuds there is screwed in the '*g 
outterfly farulumm nut /-ip/ and locked by means of ’ 

- /-^/ p-occed into the orifice drilled through 

tor nut and the stem simultaneously. . ; •; 

Ly turning the butterfly nut all the' filter plate^H 
inserted or. the stem are revolved, whilst the unmova- n -3 
ble clear- 1 r- discs remove the soilness collected betp* h-f? 
'“ocr the rings of the circular plates. f •: 
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The oil is drawn from the tank to the oil pump 
through the non-return valve installed into the oil 
pump housing the task of which is to prevent the oil to 
be : atod down from the oil tank to the engine when 
the aircraft remains not in use within a long period. 

The non-return valve consists of a steel housing 
/47/, disc valve /48/, spring A9/ and baafeet / 50 . 

The valve spring is adjusted in a manner assuring 
the valve to be opened at pressure of 0,05 kg/sq.cm. 


3.4.5 


During engine run all the toothed wheels situated 
in the oil pump are set in operation,v>;£lsd* 

Due to the vacuum created at the inlet of the pres, 
sure stage the non-re turn valve screwed into the oil 
pump b©3s will open enabling the oil from the tank to 
the inlet channel to be conducted. 

Thereafter the oil fulfills the gear cut-outs and 
is forced between the said cut-outs and the housing 
wall to the pressing channel according to the direc- 
tion of the toothed wheel rotation. 

Prom the pressure channel the lubricating oil f low) 
to the chamber of the disc filter from. where it is 
penetrated throughout the slots between the discs to 
the filter interior and thence through the hollow bolt 
to the pipe dipped in the rear chamber which distribu- 
tes the oil to all the engine component parts being 
lubricated under pressure* 

Some quantity of the oil conducted through the 
pressure channel flows through the reducing valve to 
the suction cavity of the pump from where it is carried 
in to the oil tank, directly* 
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The oil from the engine flows down to the sump 
from where it is drawn by means of the large suction 
.stage and conducted to the oil tank. 

Owing to the fact that the oil in the engine is 
warmed up during engine work its volume will be incraa-* 
sed. Taking this into account the teeth of the lar ge 
suction stage gears are designed as longer Ones than 
that of the pressure stage gear teeth, respectively. 

Such construction enables all the' oil collected 
in the sump to be drawn easily from it preventing the 
sump to be filled up whenever, completely* ; 

The oil flowing down from the valve rocker hou- 
sings of four bottom cylinders is drawn with aid of 
a small suction stage of the oil pump* 

When engine operation the oil is conducted to the 
engine under pressure within limits of 4 - 6 kg/sq*cm* 
Should the engine out put be changed the -oil pump 
out put will be changed, too, resulting the .oil 
pressure at the engine inlet to be varied, respecti- 
vely. 

In order to maintain the oil pressure in the oil 
feed piping to be constant one as well as the oil pres-* 
sure be adjustable one there is installed In the* oil ; 
pump the reducing valve * % ' j 

The reducing valve operation is based on a fact 
that the oil quantity circulated through the engine 
depends first of all on the to tall friction of the en- 
gine oil system /tubes, channels^* . 

Said flow friction for the engine assembled- and 
tested /braked out/ may be accepted as a constant one* 
The quantity of the oil being delivered by means 
of the oil pump pressure stage is proportional to the. 
revolutions, respectively. 
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In order fco prevent the excessive increasing of 
the oil pressure when the engine revolutions are in- 
, 3s installed, on the pump pressure side 
c ri ucxng valve enabling the surplus oil to be flow* 

dovm from the pressure channel to the suction stages of 
the oil pump* 

Should the oil pressure in the oil system be 
decreased the oil out put through the reducing valve 
must be increased respectively. 

For this purpose it is necessary to unscrew an 
adjusting screw of the reducing valve and to replace 
the washer situated between the spring face and the 
oolt stop surface by a new one comprising its thick- 
ness reduced* 

Owing them the pressure of the spring against the 
ball will be decreased resulting the ball to be put 
away from its seat as well as the oil flow through the 
reducing valve be increased* 

And reversely - should the oil pressure be increa- 
sed the adjusting screw must be unscrewed the washer 
with increased thickness be introduced resulting the 
pressure of the spring against the ball be increased, r 
respect ive 1 y . 

It is necessary to remember the power plant facto- / 
ry adjusts the oil pressure when the engine is installed 
on the test stand where the oil system flow friction 
may be different to that of the aircraft one* 

For that event it is recommended when assembling 
the engine on the aircraft to adjust the oil pressure 
according to the Technical requirements. 








5.4.4 Fsa]j L g_^^ tfte oll ST3teK an d gays of 

t he lr t e m ova 1 


Cause 


low oil pres- 

1. ?Ho cock of oil deli- 

sure or oil 

veritig from the oil 

pressure 

tar.k to tne oil rump 

equals to f *0 M 

closed or opened but 


not completely. 


2. The oil quantity in 


the oil tank too small 


.5* Broken or failurod the 


reducing valve spring. 


T. The pipe deliveries a 

! 

the oil from, the oil 


tank tc the oil pump 
stooped. 


5 * The oil temperature 
too hi ; :h . 

6. The oil pump pressure 
stare ifot :r operation, 


j ?. Oil tank filter stopped!*'! 


0. Manometer pipe stopped 8. 
or the oil inside it 


9* The manometer or it 9* 
pipe to be damaged. 


Remedy 

The cock to be opened. 


The oil to be reple- 
nished. 

Unscrew the reducing 
valve adjusting screw 
and replace the spring 
by a new one. 

Remove the pipe, blow 
it through and rinse 
with kerosene. Should 
the oil in the pipe be 
frozen it must be war- 
med up in a space 
closed. 

The engine to be coo- 
led at idling speed. 

Disconnect the pump 
from the engine and re- 
move the defect disco- 
vered. 

Take out the filter- 
rinse it by means of 
the kerosene and in- 
stall anew. 

When the pipe stopped 
blow through with a 
compressed air, should 
however the oil be fro - 
zen in the pipe it mus ; 
be warmed up, be bio- 
wed through’ and be 
rinsed with kerosene 
or denatured alcohol. 

Replace the pipe or the 
manometer by a new one , 
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Cause 


low oil pres- 

1* The cock of oil deli- 

sure or oil 

vering from the oil 

pressure 

tank to the oil pump 

equals to "0" 

closed or opened but 


not co rap le t e ly . 


2. The oil quantity in 


the oil tank too small 


3# Broken or f allured the 


reducing valve spring* 


4* Tir- pipe delivering 
t iie oil from the oil 
tank to the oil- pump 
stopped* 


5* The oil temperature 
too high. 

6* The oil pump press ure 
stage not in operation 


7* Oil tank filter stoppe 


! 8* Manometer pipe stopped 
or the oil inside it 
frozen* 


The manometer or it 
■nine to be damaged* 


Remedy 


1* The cock to be opened* 


2. The oil to be reple- 
nished* 

3* Unscrew the reducing 
valve adjusting screw 
and replace the spring 
by a new one. 

4. Remove the pipe, blow 
it through and rinse 
with kerosene. Should 
the oil in the pipe be 
frozen it must be war- 
med up in a space 
closed. 

_ c b The engine to be coo- 
led at idling speed* 

6 . ♦ Disconnect the pump 

from the engine and re 
move the defect disco- 
vered. 

7. Take out the filter 
rinse it by means of 
the kerosene and in- 
stall anew* 

8. When the pipe stopped 
blow through with a 
compressed air , should 
however the oil be fro 
zen in the pipe it mus 
be warmed up, be bio- 
wed through and be 
rinsed with kerosene 
or denatured alcohol. 

9* Replace the pipe or th 
manometer by a new one 







Oil pressure 
too high. 


J-. The reducing valve 1 . Unscrew the adiusfciap 

» Pressln 6 screw of the red^cinl 

valve and replace the 
washer hry a thinner 
one, 

2. The oil circulated in 2. Set the engine to run 
the system too dense. 0 n its differ entspee 

or fill up the engine 
with an oil warmed up* 

2iL°^ Culatiori sysfcem 3. Send the engine to the 
stopped. workshop in order all 

the oil channels and 
pipes of the oil syste 
to be rinsed under f>re 
sure, 

4, The manometer f allured, 4, To be replaced by a ne 

one. 


2, The oil circulated in 
the system too dense. 


3* Oil circuit 
stopped. 


;ion system 


Oil pressure The plays in the oil pump The oil pump to he repla- 
normal at full pressure stage to large. ced. V * ■ 

speed but too 
low at idling 


The sump or 1, Inadmissible plays in 
the valve roc L:c r both the large or the 
housings are small suction stages 

filled up with of the pump, 

oil completely, . , 

J 2,. The pump not poured 

over with oil /the oil 
is not sucked by suc- 
tion stages/. 

3« The pipes connecting 
the sump or the valve 
rocker housing to the 
oil pump to be leaked. 


1* The oil pump to be re- 
placed. 


2. The oil pump to be 
poured over with the 
oil. 

3* The oil pipes to be 
checked for leaking. 





l> 5.5 The sunrp /fig. 38 / 

The sump housing /I/ is made of a magnesium alloy 
and comprises two branches with the channels inside. 

In the flange of the first branch there are drills 
out three orifices whilst in the flange of the rear 
branch two orifices through which are passed stud 
bolts fastening the sump to the crankcase. 

Between the crankcase and the sump flanges there 
are inserted the gambit© gaskets* 

The sump branch is ended by a cylindrical chamber 
with a flange * In the said flange there are made a lar- 
ge port with an annular* groove and a cut into which is 
interposed, the sump bottom /7/ with the filter / 4 / # 
thereafter the orifice threaded in order the discharge 
valve seat /8/ to be screwed in, as well as, four threa- 
ded openings with seats inserted enabling the attach- 
ment bolts fastening the air intake to be screwed in/ 

In the heads of two bolts there are drilled out 
a holes into which enter the ends of the springs /12/ 
securing the filter bolt /5/ and the hollow plug /10/. j 
The filter /4/ made in a form of harmony consisting 
of twelve rings jointed together externally and inter- 
nally with aid of brass rings flared- out* 

Each of twelve rings is made of a brass gauze 
comprising 40 meshes per sq.cm* 

The first ring of the filter is connected to the 
filter housing /6/ whilst the last one to the brass end ; 
ring /3/ f respectively. 

The filter is attached to the sump bottom by means 
of three special cut-outs in the filter housing into 
which the stud bolts of the sump bottom are entered. 

The seat /8/ of the discharge valve /9/ made of 
steel comprises the thread on both its sides the inner 
and outer one, respectively. 
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3.5 The sump /fig. 38/ 


The sump housing /I/ is made of a magnezium alloy 
and comprises two tranches with the channels inside. 

In the flange of the first branch there are driller 
out three orifices whilst in the flange of the rear 
branch two orifices through which are passed stud 
bolts fastening the sump to the crankcase. 

Between the crankcase and the sump flanges there 
are inserted the gambite gaskets. 

The sump branch is ended by a cylindrical chamber 
with a flange, in the said flange there are made a lar- 
ge port with an annular' groove and a cut into which is 
interposed, the sump bottom /// with the filter / 4 /, 
thereafter tne orifice threaded in order the discharge 
valve seat /8/ to be screwed in, as well as. four threa- 
ded openings with seats inserted enabling the. attach- 
ment bolts fastening the air intake to be screwed in. 

In the heads of two bolts there are drilled out 
a holes into which enter the ends of ’the springs /12/ 
securing the filter bolt /5/ and. the hollo® plug. /10/. 

The filter /4/ made in a form of harmony .consisting 
of twelve rings jointed together externally and inter— 
nally with aid of brass rings flared- out. 

Each of twelve rings is made of a brass gauze 
comprising 40 meshes per sq.cm. 

The first ring of the filter is connected to the 
filter housing /6/ whilst the last one to the brass end 
ring /3/ f respectively. 

The filter is attached to the sump hot tom "by means 
of three special cut-outs in the filter housing into 
which the stud bolts of the sump bottom are entered. 


The seat /8/ of the discharge valve /9/ made of 
steel comprises the thread on both its sides the inner 
and outer one, respectively. 



In the bottom of the seat there is made an ope- 
ning with a cut inclined 45°. It serves as the seat 
for the discharge valve. 

The said valve is made of steel and comprises in- 
side the stem a blind hole being connected to other 
five orifices drilled the stem arround. ' 

The valve is pressed to its seat fcgr means of a 
steel hollow plug /10/. 

On the front faces of both the discharge valve 
seat and the hollow plug there are cut out the grooves 
for securing purposes# 

Between the valve seat and the sump the fibre gas. 
ket is interposed* 



Fig#38 Sump sectional view# 









filter bolt and through, the end fitting strewed into 
the sump boss by the- large suction stage of. the oil 


3*6 Engine venting 

During engine work some quantity of the exhaust 
gases penetrates from the combustion chamber- through 
the piston rings to the crankcase. Besides the oil 
splashed inside engine is evaporated partially because / 
of high temperature existing. - / 

In such a case the pressure inside the o rah fee f 

will be increased considerably resulting the oil to be 
leaked through the contact places of the engine 
assemblies. 

In. order the pressure to be equalized between se«* . 
parate crankcase cavities there are made in the separa^ 
ting walls the vent-orifices whilst upon the engine 
crankcase the vent scoop is installed.- 7 

On the WN-3 engine the vent scoop is placed in. the 
top wall of the rear chamber. 

It consists of the plug, center part and the /hou- 
sing made of the duralumin and provided on its v outer 
surface with a flange with three holes 'in order the , 
vent -scoop to be attached to the rear -chamber# On its 
cylindrical part the housing comprises' an' annular' grob** 
ve to enable the end of the center part to. be rolled 
out after assembling. ' ' ■ / 

The cap is made of an aluminium sheet and welded | 
into the central part inside which there are installed ‘ 
four partitions made of aluminium sheet, the; .task^ol’.; 
which is to prevent the oil to be thrown out the 





From its top the vent_ scoop is blinded by means 
of the duralumin plug drilled out inside. The plug is 
attached to the housing Kith aid of the rivet installed 
movably on the spring interposed inside the plug. The 
end of said rivet protrudes through the plug wall and 
enters the .respective orifice in the housing after 
being inserted* 9 


3*7 Engine cooling 


The engine is cooled with aid of the air flowing 
throughout the shutters- mounted in front of the engine, 
In order the air conducted to be utilized comple- 
tely as well as the cylinders to be cooled proportio- 
nately there are installed special cylinder fairings. 

The task of them is to direct the air stream 
along the cylinder walls and cylinder head ribs ena- 
bling the respective cooling to be obtained. 
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Eig*39 Cylinder fairings general view* 




The set of the cylinder fairings is made of an 
aluminium sheet and consists of six be tween- cylinder 
fairings and of seven cylinder head ones* 

Fvery one between- cylinder fairing is situated bet 
ween two adjacent cylinders and embrace their side 
faces. 

From the side of the crankcase the said fairings 
are fastened by means of sd rings with terminals. The 


are i asoeneo. d y means 
tor lugs of the surtax 


ce jointed to the crankcase 


at t achment bolt washers. 

Each fairing is fastened to the special mount with 
aid of two attachment bolts. The mount segments made 
of duralumin sheet comprise on their front surface 
a leather strap riveted preventing the engine vibra- 
tions to be transferee upon the engine cowling. 

Two lugs made of Cr-Mn steel alloy fastening the 
segments to the cylinder are riveted to each .segment 
by means of two rivets. Outside the segments there are 
made openings into which the nut plates are riveted in 
order the fairings to be fixed. 


ions to D€ 


bv means 



l'he engine is supplied with fuel by means of 
IfeK-12AS fuel pump delivering the fuel from the air- 
craft tanks to the K-14V/H3 carburetter. 

except of the fuel put.tp there is mounted also on 
tao aircraft the priming pump connected to the priming 
collector, respectively. 

-he priming pump is used during engine starting 
in order the mixture to he enriched.* 

The .fuel is delivered from the tank to the fuel 
pump throughout the filter* The fuel pump forces the 
fuel to the carburetter membrane mechanism fuel. chamber 
under pressure of 0,2 - 0,5 kg/sq.cm, in the inlet 
pipe. From the fuel chamber the fuel is fed through 
the acceleration pump and. the main jet partially mix— 
tured with air enters the carburetter mixing chamber# 
The air sucked through the carburetter intake 
flows throughout the diffuser and creates over the ato- 
miser jet orifices the vacuum* This causes the fuel 
flowed from the jet orifices to be pulverized creating i 
thus together with the air stream a mixture# 

The. mixture prepared by the carburetter as requi- 
red is then conducted to the engine mixture chamber and 
from there to the separate induction pipes in depen- 
dence on the cylinder suction order and at least 
through the induction pipes and inlet valves to the 
combustion chambers { directly# 
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4*2 BNK—12AS fuel piimp 



The BNK-12AS fuel pump is of vena type and is 
intended for delivering the fuel from the aircraft fuel 
tanks to the carburetter# 

It is fixed to the air distributor cover by means i 
of four stud bolts* 

The fuel pump rotor is driven by a square term!- 1 
nal which enters the square opening of the pump shaft 
pressing the spring of the air distributor shield, 
simultaneously® 



Fig* 40 ENK-12AS fuel pump general view* 
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4* 2 1,1 Main te gIiq ic al data 


1 . Out put in litres per hours / 1 /hr/: 

a/ at 2200 r.p.m. and fuel 
suction height of 1 meter 

b/ at the end of the warranty 
term 

2 . Number of revolution of the pump 

in r.p.m. : 

a/ maximum permissible /nmrer 
exceed./ during 30 seconds 

b/ rated 

c/ minimum, without interruption 
the stream 

3 * Vacuum produced by the pump in 

mm of Hg columns 

a/ at 1750 r.p.m. and dry opera- 
tion 

b/ at the end of warranty term 

4 * Fuel grade 


3 * Maximum permissible pressure at 
pressure stage in kg/sq.cm. 

6* Dry weight in kg 

7* Direction of rotation 


min. 1140 


min. 1030 


max. 1,425 
- reversible . 


petrol 

specific gra- 
vity? 

0,72-0,76 g/cc 


4 . 2.2 Fuel -pump design 


The fuel pump consists of the following main assem- 
blies: rotor housing, rotor assembly with drive and 
sealing components, reducing cavity housing, reducing 
valve and reducing cavity lid. 


1 lifLi 
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The reducing valve creates the single assembly 
in common with the passing valve leading the fuel to 
the pump when the fuel system and the carburetter are 
poured over before the engine starting. 

The .rotor housing is cast- of an aluminium alloy 
together with a flange into which there are positioned 
four openings in order the fuel pump to be jointed to 
the engine drive. 

!rom both sides of - the housing there are made two 
openings with Briggs thread for suction and pressure 
end fittings, besides there is made in top a flange 
enabling the fastening to the reducing cavity housing. 

From the side of the fuel pump flange there is 
made in the housing an opening to enable both assem- 
blies the rotor assembly and the sealing one to be 
situated. 

The rotor assembly consists of the steel bush /2/ < 
azofcifced steel rotor /3/ azotized, : ? which journals 

are revolving in bearings /4/ and /p/, floating steel . j 
bolt /6/ and of four steel and azotized vanes /7/ in- 
stalled in the rotor cut-outs. 

On the rotor assembly end from the drive side 
there is placed a special sealing preventing the fuel 
to be leaked from the pump. 

Said sealing consists of a rubber ring /8/ .inser- 
ted on the rotor end firmly and additionally . being 
pressed against it by means of a steel ring /9/. The, 
bush /10/ secures the rubber ring to be shifted axially, 

On its external diameter the rotor assembly is. 
sealed by means of the rubber gasket /ll/. 

In order to prevent the oil to be penetrated into 
the pump interior there are used the steal shield /12/ 
inserted on the drive terminal /Ip and the bronze stop 
ring /14/ introduced into the nut of the gland /Ip/ as 
well as the rubber gaskets /16 and /!?/• 
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Fig *41 Fuel pump sectional view . 

- rotor housing; 2 - steel bush; 3 - rotor; 

• ,£► - bearings; $■ - floating bolt; 7 - vanes; 

- rubber ring; 9 - steel ring; 10 - bush; 11 ~ rubber 
;asket; 12 - steel shield; 1.3 - drive terminal; 

4 ~ stop ring; 19 - gland nut; 16, 17 - rubber gaskets 
B - reducing cavity housing; 19 - lid; 20 - attachment 
crew; 21 - nut; 22 - rubber membrane; 2„5 - reducing 
•alve; 24 - spring; 25 ~ passing valve; 26 - spring; 

7 ~ reducing valve poppet; 28 - adjusting bolt; 

9 - slide; 30 ~ cap. 



The reducing valve is situated in the reducing 
cavity housing /1 8/ closed with aid of the lid /19/ 
being fixed to the housing by means of the attachment 
screws /20/, 

Between the housing and the lid there is pressed 
by means of the nut /21/ the rubber membrane /22/ into 
which the reducing valve /23/ with the spring /24/ is 
attached. 

On the stem of the reducing valve is installed 
the passing valve /15/ made of an aluminium alloy. 

It is pressed by spring /26 / to the reducing valve 
flange resulting eight orifices to' be closedJSith its 
other end the spring rests against the tappet /27/ of 
the reducing valve. 

In the center of the lid /19/ there is positioned 
an opening into which the adjusting bolt /28/ of the 
reducing valve in common with the slide /29/ is intro- 
duced. 

The head of said bolt protrudes above the cap /30/ 
by means of which it is fixed in a respective position, 

A threaded orifice made in the lid enables the 
plug connecting the ambient air to the space above the 
membrane to be screwed in. 


4,2,3 fuel pump opers 


The fuel pump rotor creating in common with four 
movable vanes and floating bolt the rotor mechanism 
divides when in operation the internal opening of the 
sleeve on four chambers A f B # W and G changing steady 
their volumes. 






The chamber volumes are changeable because the 
internal opening of the sleeve is made excentrically in 
reference to the outer diameter whereas the rotor is 
placed aerially in reference to the outer diameter of 
the sleeve* 


Fig. 42 F Ue 1 p ump o p er a t i o n scheme. 


If the rotor revolves in the direction of the 


arrow /see fig* 42/ the volumes of "W" and "G" are decree 
sed whilst the volumes of "A 11 and "B" are increased, 


respective ly* 

In the volumes increased the vacuum occurs result! 
the fuel to be sucked through the end fitting D where- 
as from the volumes decreased the fuel is pressed out 
through the end-fitting 1C* 

Should the pressure pipe be full opened the reducii 
valve will be pressed by means of the spring to its sea' 
and will close the pump cavity completely resulting 
all the fuel to be delivered to the pressure pipe. 

Should, however, the flowing out from the pressure 
pips be reduced, the pressure at the pressing side of 
pump will increase and the fuel will lift the reducing 
valve /fig* 41/ upwards* 





As a result both cavities of the pump the suction, 
and the pressure one are connected together, the some 
quantity of the fuel, is passed through the reducing 
valve to the suction part and the fuel delivered to 
the carburetter is reduced, automatically. 

At the pressure pipe full closed all the fuel is 
being directed to the suction stage of the pump, simul- 
taneously the pressure increases its value in the pres- 
sure stage up to a certain limit. Said limit is depen- 
ded on the strength of the reducing valve spring, 
proportionately e.. g. the greater spring strength the 
greater pressure will occur. 

The quantity of the fuel forced by the pump to 
the carburetter jet should be equal to that required 
by the engine one. 

The fuel consumption depends on the engine r.p.m. 
and will vary with them, respectively. 

The fuel output is larger than that used by the 
engine one. The surplus fuel is being passed throughout 
the reducing valve to the suction stage resulting the 
pressure in the feed pipe to be kept within a respective 
limit . 

The fuel pressure is. to be adjusted by means of 
the reducing valve. 

The adjustment range of the fuel pressure from 
0,15 to 0,50 kg/sq.cm. 


4.2.4- 


pump adjustment 


For the WN-3 power plant the BNK-12AS fuel pump 
should be adjusted for the pressure of 0,2 - 0,4 kg/sq.< 
when at continuous- /servicing/ engine run, and 
0,15 - 0,25 kg/sq.cm, at idling ruh. 
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Simultaneously the output of the fuel pump must 
he respectively from 300 to 350 litres per hour for 
servicing power and 23 - 30 1/hr at idling run. 

It may be discovered after installing the engine 


on the aircraft that the fuel 


pressure gauge readings 


are different to that given above* In most cases it 
depends on the flow friction of the fuel system of 
ohe engine test stand on which the fuel pump has been 
adjusted* It may be lower or greater than that of the 
ai r c r af t f ue 1 sy s t e m o ne * 

Should t he f ue 1 man o me t e r r e adi □ gs be v ar led to 
that given above proceed as follows: unscrew /by half 
the turn/ the cap /30/ of the adjusting bolt /fig *41/ 
and by turning the said bolt in both directions observe 
the gauge indications. 

"'hen turning the adjusting screw clockwise the j 
slider /&.$/ will press against the reducing valve 
spring resulting the fuel pressure to be increased and 
reversely by turning counter-clockwise - the fuel pres- 
sure to be decreased* 

After the required pressure has been obtains d 
screw in the cap firmly and stop the engine* j 


4.3 K-14M3 carburetter 


The K-14TO3 carburetter is of non-float type and 
comprises the acceleration pump as well as a manually 
controlled altitude correction mechanism. It is made 
over of the K-14BP carburetter by which there are chan- 
ged: the profile of the jet, adjustment mode, and also 
the choke free area. 


[till I 
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4,3*^ C ar ba re 1 1 e r d at a 


1 9 Mi xing c haob e r d ± ame ter in mm 
2 * Choke dia. in mm 

3. ‘Cue 1 pressure in delivery pipe 
in kg/sq.cm 

4. Weight in gr arums 

5. Cue! pressure before the carbu- 
retter should be within limits 
in kg/s q. cm. : 

a/ at idling run 
b/ at remain ones 

6. Carburetter adjustment data': 
a/ main air jet dia. in mm 
b/ suction jet dia. in mm 

c/ fuel flow with specific 
density of O f 705 - 0*725* 
for pressure of 500 mm, for 
suction jet dia. 2 mm 
in ccm per minute 

d/ profile of atomiser jet 
needle 


0*2 - 0*4 
max. 2700 


min. 0*20 
0*20 — 0,40 


- No. 11WR. 


The carburetter consists of the following main 
assemblies: housing, mincing chamber and mechanism, the 
task of which is to prepare and to deliver the mixture 
to the engine. All the components are installed in the 
separate chambers of the housing. 

The housing of the carburetter cast of an al 
minium alloy comprises a shape of the sleeve limited 
from its both ends with the flanges outside of .which 
there are situated some chambers and bosses, respect 



oaid sleeve creates a mixing chamber /9/ with 
mounted inside a choke /8/ f jet /?/ and air intake 
pipe / 27 / # 

In front the mixing chamber there is positioned 
a rectangular chamber /22/ for lever mechanism. 

^1°" said chamber is placed a cylindrical boss 
with orifice threaded into which the air filter /23/ 
is screwed in. 

From the part side of the lever mechanism chamber 
there is placed the swivel mechanism chamber. 

Above said chamber is made a cylindrical boss into 
which enters the seat with idling run jet /4/. From 
other side of the mixing chamber there is made the cy- 
lindrical chamber of accelerating pump with pressed 
in a bronze bush. 

The fuel filter chamber /JO/ with screwed into ' 
it bronze seat is placed below the accelerating pump 
chamber. 


Fig. 43 K-14M3 carburetter general view 


the orific: 


From the starboard side of the accelerating pump 
there is made an air channel to enable the suction jet 
/16/ to be screwed in. 

Below the fuel filter chamber, perpendic ulary to 
its , arris is positioned the fuel valve chamber inside of 
which there is made on a certain length an opening 
threaded for fuel valve /29/* 

On the fuel valve chamber is situated oblique cy- 
lindrical boss into which the fuel pressure measuring 
end fitting is screwed in. 

From the port side of the accelerating chamber, 
when viewed from behind the carburetter, is placed the 
membrane mechanism chamber. 

Close by said chamber there is situated a boss wit* 
the orific j inside into which the sealing mechanism of 
the throttle shaft is being installed. 

Below the boss from its both port and starboard 
sides there are made also two another bosses for inser- 
ting the air scoop /2?7 and in order the attachment 
screw of the diffuser /8/ to be introduced. 

The .joint surfaces of all chambers are lapped 
thoroughly and comprise the orifices threaded for 
attachment screws of the chamber lids. 

Between the joint surfaces of both the chambers and 
the lids there are inserted the gaskets made of para- 
nite. 

The carburetter is fixed to the joint piece sere- | 
wed into the induction pipe of the mixing chamber by' j 
means of four stud bolts screwed to the top flange of j 

the carburet ter mixing chamber. , ! 

To the four stud bolts screwed to the bottom flan- 
ge of the mixing chamber there is fastened the air 
in take * 






4,3 <3 Mixing chamber 


In toe carburetter mixing chamber there is placed 

t4e tJrofctle ^ 5/ which inserted in the shaft cut- 
out and fastened by means |f two attachment screws. 

The throttle axle revolves in two bronze bushes 
pressed into the housing, oje end of the shaft P r?otru- 
des externally and is sealed by means of the gland* ! . 
On said end there is mounted the throttle control le- 
ver with double arms made separately and coupled each 
other by means of a special washer. Both arms of' the 
control lever may be shifted against each other and 
"by fixed in the position required. 

Into one lever arm there is pressed in and then 
rolled out a stop pin in order the throttle fevolu- 
tions to be limited in the range between the idling and 
lull speed whilst into the second one there is inserted 
the ball Joint connected to the terminal .of the . throttle 
control push-pull rod. - j 

The throttle lever may be revolved by 85^&id : 
angle may be timed with aid of the adjustment screw pla- 
ced in the carburetter housing boss, ■ ~ 

In the mixing chamber there is positioned the 3 
diffuser /8/ into which there is. made m. orifice .in o&*i 
tier the mixture to be drawn from the idling speed , ' 

system as well as the orifice for diffuser attachment, i 


The injector pipe /7/ with the atomiser ' Jet needle 
enters the mixing chamber through the cut but in the .V' 


Before the throttle in the mixing chamber fchbre' i# 
situated the air scoop pipe through which the air i% g 
being conducted to the altitude correction me ch&nism 
/boost device/, ; ' 



The carburetter membrane mechanism consists of 
the membrane /34/ jointed to the control lever acfcua- 
ting the fuel valve stem* 

The membrane made of rubberised linen is introdu- 
ced between the housing flange and the membrane inecha- 
nism flange* 

The membrane mechanism lid. is cast in common with 
the altitude correction housing *an& is 'fastened to the 
carburet uer housing with aid of ten attachment screws* 
In the centre of the membrane there is made a cat- 
cher /13/ with a special cut out into which enters the 
ball, terminal of the fuel valve double arm lever /33/. 
The fuel valve lever revolves on the axle inserted into 
the support which is pressed into a seat made in; the 
carburetter housing* The support is fixed by means of 
the pin* ■ 

In order the fuel valve to be kept in closed posi- 
tion the spring /32/ is put both on the lever and its 
axle, respectively. 

To enable the fuel valve /29/ to be installed in 
the carburetter housing there is made a chamber with 
an opening threaded* Into said opening is screwed the 
seat safetiod with aid of the spring* 

f he f ue 1 v alve c hamb er is c ove re d by means of the 
lid fixed with three screws* * 

The idling? speed system /slow-run system/ consists 
of the timing device and also of the respective chan- 
nels delivering the mixture to the mining chamber. 

The idling speed needle bush is screwed into a spe- 
cial boss on the carburetter housing. 

The idling run needle /4/ made in form of a* bolt 
comprises on its one end a cone whereas on the other 
one the head with a groove for the screwdriver* 
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'The needle is equipped with a stopper enabling 
its position to be regulated as required* 

Said stopper consists of two balls interposed in 
the needle head and pressed by means of the spring and 
twelve longitudinal grooves being cut outside the 
needle bush surface. 

When turning the needle said balls are shifted to 
the next groove* respectively. 

The end of the needle enters the opening .made in 
the carburetter housing. 

On the bush there is screwed a cap with a gasket. 

The main atomising carburetter system consists of 
atomiser jet /?/ f atomiser needle /6/ and the lever /!/ 
coupling the throttle axle to the atomiser needle kine- 
matic a ly. 

The atomiser is made in a shape of a pipe which 
comprises from the accelerating pump side an orifice 
calibrated permitting the needle cone to be entered. 

Inner surface of the atomiser creates a guide for 
atomiser needle. 

In the center part of the atomiser there are made 
twenty three emulsion orifices placed in. such a manner 
that the proportionate increasing of the orifice sec- 
tions be secured during travelling of the atomiser 

needle stop edge. 

On the second end of the atomiser there are drillec 
radially six orifices which are arranged in an annular 
groove of the bush inserted in the carburetter housing 
after having been assembled. 

Throughout said orifices made in the bush as well 
as through six orifices made in the atomiser the fuel 
emulsified flows with the air together at idling run 
of the engine. 





Tlie atomiser needle /6/ comprises from its one 
side exactly made cone in order the fuel to he dosed 
properly* At the base of the cone there are drilled 
four oblique openings through which the fuel enters 
the needle interior* 

On t_ie outer surface of the needle there are made 
a wide cut out with fourteen orifices for conducting 
both the fuel and the air to the emulsion orifices of 
the atomiser. 

Close by the second end of the needle there is 
Hade an annular channel with four orifices in order 
the fuel and the air . to he delivered to the idling run 
orifices situated in the atomiser. 

On the second end of the needle there is placed 
also the threaded orifice into which the catcher guide 
is screwed in. 

In said guide is situated an opening eallihrated 
/main air jet/ connecting the inner, space of the ato 
needle with the lever mechanism chamber# 

The catcher guide with aid of the adjustment screw 
/2/ may be shifted axially on the cylindrical surface 
of the catcher and may he fixed in a position required 
by means of the lock. The construction of sdoh type 
permits the atomiser needle to he shifted in depedently 
upon the throttle position. The atomiser needle is 
coupled to the throttle axle kinematically by means of 
the swivel mechanism, but the axle and the. ..atomiser 
needle lover are jointed each other, respectively. 

The atomiser needle lever is fastened to the axle 
with aid of two attachment bolts and stopped with the 
pin. 

The swivel mechanism consists of the lever, bronze 
swivel and the slide. 



t m 


■ sliae 
op- sing of t ho 
guide . 




* pax' i 

'-Is vice which serves as a 


slide 


"g °f' a<; is attacied to the lever swivelly by 
moans, or the axle inse-teo on the lever end and also 
is- “ • ' op:ninr . ade in the slide. 

/lJ Qr1 ” th0 collaborafcins surfaces of both the 

; V - Wt ‘ ' -c ' l 'g g - nllde tte sl34e to be greased 
marc:' the uij.ee there is placed a wick with an oil 
— tur.it od. 


f '^• r t; ter housing there is made a boss 

VfV- •> • openros to enable the air filter /23/ to 

be a St ached. 

•■oth c numbers Of the lover mechanism and swivel 

°'g olo - ud t>y «0®a«« Of lids fixed to the housing 
-• t J s ix at t a c h ne n t sc r ews * 

loo it' vex- mechanism chamfer lid comprises in its 
4{ - 1 °°S3 w i th orifice threaded to enable an easy 

cur., foo io ti ie aa jus t merit screw of the atomiser jet* 
fax : orifice is blinded with a plug, 
jac acce 1 era ting pump of the carburetter consists • 
° ;> "•'■■■ brOG " e cylinder, piston /ll/, poppet valve /10/ 
and also of the spiral spring- /28/. 

j.ho spring rests with its one end against a spe- 
cial seat made in the accelerating pump lid whilst with 
tae second one against the front face of the piston 
pressing it to the terminal of the atomiser jet, firmly; 

The lid of the accelerating pump is fastened to 
1 3 io h o u sin g By ne an s of three it ud -bolts. 

The altitude correction mechanism of the carburet- 
ter consists of the housing made as a whole together 
with tlx- membrane mechanism lid, of the brass seat /1-7/ 
needle /IQ/ f spring, axle, control lever /19/ * correc- 
tion needle, as well as of the levers shifting the . 
needle. 
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Fig. 44 K-14WN3 carburetter lay-out. 


1 - control lever $ | - adjustment screw; 3 - idling channel; 

4 - idling needle; 5 - 6 - atomiser needle; 

7 ~ atomiser jet; 8 - chone; 9 - mixing chamber; 

10 - poppet valve; 11 - piston; 12 - vacuum pipe; 

1 7 > — catcher; 14 — fuel chamber; 15 air chamber; 

16 - suction |it; 17 - seat; 18 - needle; 19 - control level; 
20 - drive lever; 21 - stop lever; 22 - lever mechanism 
chamber; 23 - air filter; 24 - idling orifices; 

25 - throttle ; 26 - emulsion orifice; 27 - air intake; 

28 - spring; 29 - fuel valve; 30 - fuel filter; 31 - end- 
fitting; 32 - spring; 33 - double arm lever; 34 — membrane; 

35 - drive axle. 
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The irass seat is ^®ssed into the housing and 
creates the guiae for altitude correction needle respec- 

txvely. 

In front face of the seat there is drilled an ori- 
fice cal libra ted for air flowing into which enters 
the cone terminal of the needle. 

On the si do surface of the seat there is drilled 
' :l older the air to the membrane mechanism air 

chamber to be conducted. 

In the center part of the seat is cut a groove in 
which is l ravelled t no pivot fixed to the needle con- 
trol lever,. un movable . 

The needle control lever is attached to the inner 
end of the drive lever /20/ axle by means of which the 
altitude correction is set in operation. 

The drive lever axle revolves in a brass bush pres< 
sed into the altitude correction housing. Two rubber 
has bets are inserted on. the axle. 

The drive lever journal enters the needle groove 
enabling the needle to be shifted when’ turning the le- 
ver. In order the play between the journal and the 
groove to bo reduced a spiral spring is introduced. 

Close by the drive lever /20/ there is installed 
the stop lever /21/h Both said levers are jointed each 
other by means of a special insert and create a double 
arm lever the arms of which may be adjusted under an 
angle required. : 

The stop lever in its extreme positions rests 
against the bosses placed on the altitude correction 
ho us in v and marked ”BD” /weak/ and y 



tion 


on the aireraf \ 
uel valve /2‘9/ 


vacuum is penetrated 
3 / 9 the annular ope nil 
injector and also thru 


It oi this the pressure in the air cham* 
eater than that of the fuel chamber be *- 
is be inr; penetrated throughout the alti* 


Under action of the air pressure the membrane /34/i 
be shifted in direction to the fuel chamber, 
ctively, allowing the fuel* valve, to be opened. 

’usOL supplied to the fuel chamber will increase 
iress'ire against the membrane, result ing the fuel . 

• to be shut as long as the pressure, in the; fuel ' 

>er will not be equal to that of the air chamber 


Should the pressure in one of said chambers be 
hanged slightly 7- the membrane will be shifted in the 
ire c tion of a lower pressure resulting the fuel. valve : 
o be closed or be opened Respectively* 



: atomiser needle cone /6/ in 
crossly bound with a respective 
■ / O/ at a given e oglne rating 
is or the lever system coupling I 
12 atomiser needle each other, 
i us t re n t on the e n vine is pe r - 
djiis tne at screw /2/ which moves 
.tier, to the injector /within 
.ently upon the throttle post* 


su res a normal work of the 


'V-' 



air - fuel mixture r i 0 . 

'if ices /2V of idl w I* thr0USh a 
. ' r ldllDS syst®® made la the 

’nnel /-/• et ° niser aad a ^o through the 
, fc0 '/ . “using, under the idling 

to the mixing chamber 79/ 

XT ““•* ‘» M * “* bl " A « W»M. 

connoted to tl» „ia ne chaM> „ „ 

d properly. 

increasing fcne throttle opening the idling 
or orifices /2-y are gradually closed by 
cal part of the atomiser needle resulting 

b ° Sllufc Simultaneously there 
® emulsi0Q orifices /26/ of the atomiser 
- caroic’otter main system is set i operation. 
g n system of the carburetter assures a nor- 
3co of th0 eD - iRe at both t^r^ed and the 


.».n_oer emulsion orifices having been 
-ohys through the annular orifice bet- 
,ne arid penetrates through the injec- 
‘ needle interior and from there toge. 
/preliminary emulsion to be created/ 
chamber throughout the atomiser jet 
mixed with a main air stream, comp le- 


ihe accelerating pump serves the mixture to be 
enrich ted if the throttle will be opened rapidly# 

V/hea the atomiser needle is shifted quickly the 
poppet valve /10/ with aid of the fuel will press 
against the piston /II / resulting the fuel to be forced: 
through the injector to the mixing chamber* 






□ay be turned within limits of 
. "closed” to "open", respectx— 
cuion control lever revolves 
‘ees irom position "IT” /normal/ 


ion 


ltude corrt 
of 60 deg: 
BO" /weak/. 


f o.l ~x. e a.i ter the ma gne toes and the sparkplugs having 
been exa^neo at speed of 400 — pOO r.p.m, , previously* 
The dixture quantity when at idling run is tuned V 
7;ith aid of idling needle /4/. 

Clockwise screwing ' of the needle results the 
fixture to be weaked whilst unscrewing of said needle 
.results the fixture to be enriched. 

After the adjustment has been carried out the cap. 
must be screwed in and then he safe tied by means of the 
wire, firmly. 

The engine revolutions when at idling run are 'ti- 
med by opening the throttle with the Adjustment sere#.', 
placed in the limiter* g " . ;■ ■ 

when said screw is turned clockwise the throttle 
opening angle will increase re suiting?, .the engine- r.p.*cu 
to be also increased, and reversely when the adjustment 
screw is turned counter-clockwise- the' engine r,p*m* 
w ill d e ere as e , r e sp e c t i ve ly . ,* - 


t me n t at continuous 




■•-.dry to remember that by turning the 
- clockwise the mixture Bill weaken and 
:oun ter -clockwise rotation/ will enrich, 
•eco mmencled to rotate the adjustment 
■ a:j ' ;wo l°cks in both directions, when 
he position marked by a factory. 
e_ bui'Ct i,er adjustment has been carried 
engine operation, at? idling speed must 
ut fail as the changed position of the 
results also the engine operation at 
varied* 


ower 


dv be unsufficient one during 
power the carburetter adjust 
selection the suction jet / 16 , 
jet orifice diameter results 
the deer easing. how ever - to 


e nr :lc ned 


means- 


of t ho a 1 1 i t ude correction mechanism /boost 


engine is tested on the airfield the altiJ 
.on control lever rests upon the limiter | 



ginnin.;, i.rom the altitude of 500 meters upwards 
tue altitude correction mechanism is to be used. 

VK'aec using a manually controlled altitude correc— 
t i on. i.io c ■ n ... o ose rve strict ly t he .Engine Main.be nac e 
manual. 


their removal 


Fuel leaking 
from drainage 


Gauso : Remedy 

1. Fuel valve stopped 1. Rinse the valve by 

/dirty/. * conducting the fuel to 

.’the carburetter under 
pressure of 0,2 - 
0,5 kg/sq.cm., unscrew 
: the membrane mechanism 
plug and press against 
the membrane , repeated* 

iy. 

2. -Membrane stretched ex- 2. Loose the attachment 

cessively. screws fastening the 

membrane mechanism- lid 
and by pressing the 
membrane through the 
lid opening tighten bh< 
'attachment screws* 


Carburetter 
"shoot” at en- 
gine star tin r, 


1. Opening angle of the 
throttle too large. 

2. Air rac'd- d between, car- 
bur otter flange and 

r e ar c L amber one. 

5 # Mix t ure too v< e ak » 


l/ Throttle opening angle 
to be adjusted. 

2. ,The joi/nt surface to 
^be sealed* 

3.’ The mixture to be tun.e< 
• rich by means of- idlim 
needle ad jus tmenfc . 




ruptions anci \ , '■ ^ # 

vibrations j * - a,j a kg pipe in. 

when running | correct installed. 


vibrations 
when runni 
at maximum 
and rated 
speeds . 


2 will : 
, It be- 
:o ope- 
and stc; 


me Cc 

S up p 1 j 


Too lc*. 
t loi-o 1 1 


$y:oln s ion s ~ 
the exhaust 
pipes. 


•' ture too 


I* Filter to be cleaned. 

Examine the position 
o.t the air intake pipe 
be directed 
^ith its cut against 
V ne air stream, flowed 

m. 


mamine whether the 
fuel reaches the car- 
buretter, check the 
Fuel filter for clean- 
ness, rinse and blow 
through the fuel syste 

Adjust the fuel pressu 
re with reducing valve 
of the fuel pump. 

Place the throttle in 
position corresponding’ 
to 700 - 900 r.p.m. 


Tune the mixture propor- 
tion with aid. of supply- 
ing,, needle. 


fib Sine will not 
increase its 
revolutions 
when at rated 
ana take off 
powers. 


hie mixture re- 
sins all ways 
rich when the 
&D£ice operates 
^ its all ra- 
tings. 


ana throttle is opened, 
lot cc pp le be ly , 


me suet a 


ion jet dirty. 


mixture 


re-j Th; 


suction 


Check the control system 
and secure a respective 
opening of the throttle. 


Unscrew the plug and blow 
through the jet with aid 
of compressed air delive- 
red under pressure of 
0,8 - 1,0 kg/sq.cm. 


unscrewed. Check and so res? in the 

suction jet, if necessary 






'f'dvy 



a proper throttle 
S. angle by. means 
adjustment screw* 

je the push-pull 


lQ decre 
.K 


Check the carburetter 
timing and whether the 
atomiser jet needle 
operates fluently. 

Check the fuel pipes for 
condition as well as the 
fuel pressure before the 
carburetter. 

Both gauzes of the car- 
buretter intake and the 
fuel filter to be clea- 
ned. 


stops 
Jhen decrea- 
sing its 
r# p,m. vo to 
idling ones* 


Engine rill 
not run on 
its full speecj. 


1* Incorrect adjustment 
of the idling speed* 

2* Incorrect adjustment 
of the mixture propor- 
tion during idling run 


1. Incorrect timing of 
t he c arb are t ter or 
chaffing of the atomi- 
ser jet needle* 

2* The fuel quantity deli, 
vered to carburetter 

1 to small* 


3* The carburetter intake 
gauze or the fuel fil- 


1. Select a proper throttle 
opening angle by. means 
of the adjustment sere## 

2* Regulate the push-pull 
rods length*. 


1 1 * Check the c arb ur e t ter 
timing and whether the. 
atomiser jet needle 
operates fluently* . 

-2* Check the fuel pip for 
condition as well as the 
fuel pressure before the 
carburetter * 

3* Both gauges of the car- 
buretter intake and the . 
fuel filter to be clea— 



5*0 IGhli'iOIC SYSTEM 


General 


r ^ a ' J n:_ ; iua i _.L t ro ion system enables the mixture in 
tv combust- ion chambers to be ignited with aid of the 
sya:.‘ks which occur between the spark plug electrodes 
d u o to t ' * - ii.x :h volt a ge c urre tit generated by me an s 
or to u . . • . .we toes Itehtt— installed on the rear* chamber* 
The s tar hoard magneto actuating all the rear 
spark plugs is driven clockwise whilst the port one 
actuating the front spark plugs has a counter - 
c 1 o c k wi s o ro t a t i o n s • 

Dur in g the e n gin e s t arting t he st ar t i n g magn e t o 
is cotinec to o also to the ignition system additionally 1 ) 
order the ' a lecture to bo ignited in the, cylinders. 







current f 

ting elect' 
rorn where : 
connected 


the starting magneto flows 
yotfe of the magneto distrihutin 
■it is directed to the starting 
f Che distributing lever st^r 
t-Ar-ou G h the distributin shield 
trie spark plugs. 

wi telling of the magnetoes separa 
i.ieously is obtained by means, of 
w-ten handle may be placed in f 
■ s > re-spec tively. 

.“' Q ) .” 0 l ifc indicafce s that both 
* ' Parting one are -switched off 
ition "I" the port magneto is * 
’ V!hereas the a tar board one is 
placed in position ”2" the stai 
the port one-svd tolled off. When 
ail three oagtMtoes are switch,,, 


electrode 

electrode! 


ated 


ion 


uigncto operates | 
ituaded: M 1 + 2" 


magneto of BSM-'/il type with automa 
ignition advancing angle is to ere 
current and to lead it to the sepa 
The 3SM— 7isi magneto is to be i 
cylinder power plant, only. 

In order the radio disturbanc 
the Biagnetoes- are braided. 


to be eliminated 



Vsf: Sanitized Cop; 


data 


Hotor s 
tion^ u 
gap of 

Automat 


1 chaise ter is tic: 

of tlie s Park 
- a n g i e /ac o o r d nr.- 
iffueto rotor/ § to 

- of the auto. 

°n C rf ti t 2 ° f the aufconla - 

j-u x 4 p . in * 


max* 2000 


3. Ad^atmeat data o 
tac ts : 

a/ gap be twee a br 
in min 

b/ breaker ret tin 
to rotor shaft 
c / spr i ag pp ess; x r . ( 
contacts in gr, 


aker contacts 


a 11 Sic according 


upon the breaker 
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alloy. 2 ^ 0aSt of a “ aluminium 

in order both the ?*„ **** * 0Ur Riding cut out 

duced* In the hou'->n^ 1 6ar to be intro- 

ty :e. of t » 0 ““ ! 01 " “»« U fixed 

Boti, the c „„ ma / 36 /. 

transformer steel ^ 8X8 of the 

Between t , le " >*«» «». 

/I-/ r ,* °" “• *» *.«■!.„ /3/ , 

hi tir ; rnltior nnfrcc ^ *** angle auto “atoa 

/12/ of a cyliudriclrshlpnlst^ T Permanenfe “^net 

— * — -.*» ur 0 :::: C t^t;. s?eoiai aiioy 
a- f “*”* 

thin sheets 0 x r ra f /10/ made of fche 

other by ,,oa, s ^ t 7 *" 1 ^ **«• 

pol ,~ -x.x ~ . " J ' a layer of the lacquer. The 

i. t ;h : n YT'T? om eactl ofcher wifch a ruhbex iQsu - 

X "i placed befcKeetl two cylindrical panels. 

:; ° U:iU 0J , ad POnel ° as * el1 aB through each pole piece 
-re pas^eu two attachment rivets. 

It- oiixtx the rigidity of the pole piece to be in- 
creased they are connected together with aid of the 
steel ring. 

. The n&saot ia °° HmoQ *ith the poles and the plates 
-s ir.ser too on the bronze hollow shaft /IX/ mounted on 
iie rotor axle* 

°“ the ^splineci terminal of the hollow shaft there 
a top'-'ac. enabling the attachment. nut to be 
crewed in. Afterwards there is introduced on the spil- 
ed terminal a small gear /!?/ engaged with the tejeto- 
ite gear /30/ driving the distributor arm / 27 /. 


1 i'i ii'igr ; 

t ! : : 


•j u; Cae ' 1 the ’ oron ze weights 

. ^ -’^ace angle automaton. 

nlXv ' °' f bv '® ‘ 3lece s jointed each 


weights of pv.-r-- J*" ,° a _ fcile mutu ° l position of the 
selected orb 4 I 'I, a flat spring 

•">!; : acfied to the btb,4b 4" S f !4 wei S b ts are also 
er-o rolled cut too az:l<>T /&/’* /?/ * hich bher ® 

atlachre.it h.-> .. bb' " a «tuaaton weights create th 
r^oeot :; ^ Bt!SDOt0 ShaFt rotor shaft. 


ctively 

fhe aut. 


,ZfZ b, ;:° is 3oinfcea ri 8iiiiy to the sh £ 

" ' l '"' J ’ u ‘ ange r:iads ori same and cut .from 


it;., both. j i r 1 0 s 0 Ir °m 

B . mo, .Gf Gb al ° :,t " rs • rcsp " t ™ «■>«. i« 

r- Q ,. b., -y, . '.4 16 casfc of an aluminium all< 

;i . it" '"i" °f the r0ar bal1 bs ar-ing / 17 / is vros; 

a „n. ,jo. t Oi. txv; lid bottom part, 

r*^/ 0110 ” 1 * COapoaeab Psrt 3 and assemblies ar« 
b ’ “ °“ ~" 1 ' 1( '- u xla * lai'ge gear 750/ made of 
a .rato,at: Kith an excenter / 2 9 / enabling the play 

V " ''. ,een ‘' h twoth t0 00 regulated within a certain 

Z* 2tf th0 bash m/ for to “»«ifctlng the high voltag 
the oi-..u.i.or plate /18/ into which by means of t«?c 
screws /49/ there is attached the plate /US/ with 
a ri^id cofitact. 

On the plate /uq/ there is installed the breaker 
Ltr i ,wr /4c!/ Wlfcl1 movab le contact and a textolite pad. 
tiu,. leve. ■ o.i which is pressed to the cam ring 728/ w 
lid of a spring /Ul/„ 
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J^.i. : -z. jc ii a a jt is.il i 


Fig* 47 BSM-7M magneto sectional view* ' ., 

I I B d t 2 ~ bearin S seat} 3 - ball bearings 4 -shaft- 

II - hollof^-ft-- N? ~ °f’ le ’ ^ r wei Sbt; 10 - pole piece; : ' 
li l°„f? a “g t > 12 - permaoe nt magnet; 13 - small gear! 
befirfff* ^ - attachment boits 5 16 i rear lid, iff W 
electrode -op brea £ er P lat ® f 19 - screw; 20 - screen; 21 - Sid< 
shie’d? ^9,“. ? ub , J P ~ oenfcra l electrode; 24 - distributor 
strititli ~ “ lafcr -butor ; 26 - high voltage terminal; 27 i di- 

28 ,^ ora shield; 29 - excenter; 30 - fextolitd 
1 - axle, 32 ~ bush < 53 - fc°P lid; 34 - clamp, 35 - bo* 

39 I o?? ns f orm ? r oore 2 37 - transformer* 38 - magnet poles 

4 I 4( \~ l0W volta 6 e terminal* 41‘ - spring* 

46 boitV/L^ ^ r Sf eas i^g nipple* 45 ~ eccentric bo: 

bolt | so * c.Hr f f- Cen i ri J bolt* 48 - plate * 49 - attachment . 

D i of * • " ~ Parting electrode* 51 - attachment screw* jfe*. 4&*t 



The breaker lever //o/ ^ 

Tne breaker contacts ar-e tl^-e ^° Unt ' e(3 on axle /43/, 
/W fi;i th aid or exceri trie bolt / ^ plafce 

before the contact -plrrv ^ . 

it is necessary rig 0 ^ou>-l ■/ *- " jU ‘ La ‘' 10 r* is performed 

a. ^.,: r c :;;°::V~l T the Mt ‘ m. 

°“ rlM « «or mb, », t i. VVH V to »• 

tuning the dI^o / 1o/ . ^olt A7/ by 

tncts relative to thTeamVPS/* ^ breaker con ~ 

-« r • °::r:V- ettinK angie is — 

out the above he au7 ’,f ^ 13 Q ° *> carry 

ma.nekne, ... ! ■ ^ pl ’ 00ed ” ea *ben the 


- ' 0 hti service 


tv. ° am . Stield /28 / Inserted' unmovable on 

‘ C '; fc '* X/ C0K ^es seven lobes respectively to 
the number of the cylinders. ^ to 

- Dy ^ brX °f 1 f n ° r the cac! is performed 

a Mii. of a special lubricating nipple /**/. 

° n the Cara shield ther ® is fastened with the at tael 

r: .! crera A9 r tbe ->/ .*• of 

1 Uc ' ra rabber Wlfch u '° electrodes - the working and 
u he s t sr ting one, 

ihe distributor shield / 2 V tnade 0 f a hard ruW)er 
comprises a central electrode /23/» seven side electro- 
coo / 2 . 1 / as well as the starting electrode /50/, 

On the. distributing shield in the place where the 
electrodes are installed there are positioned eight 
oral ices and sight attachment screws /51/ serving for 
fastening the leads connecting the distribute shield 
with the spark plugs as well as the lead delivering 
the current irom the stai - ting magneto.- 



core /^6/ 

Le primary 

oS there j 


Doth sides with 
ijoint plate / 52 / 


rimary winding i s Co 
° fche transformer co: 

° the doiQfc Plate »om where 
terminal /40/ and the s : 

■3 tact of the breaker. 

; let tc 5«lnal of fc h e secot 

-o fche outlet terminal of 
outlet terminal i s coup;] 

'initial / 26 /. 

>~ne to condenser consists 
h m '° laoulated with a 00 
Ctae condenser plate i s 0 , 
second one t 0 the fcransfo: 
connected to the clamp / 

and farther by meant 
1 he switch. 


ic6ed with its one 
Riuist- the second one 
throughout the 

ilide is led to the 





®* " the “9» l « =0„ s i =t » 0I 

*'• ““«w»a th«' cond.^r /9/T*T ‘®° *“ 

secondary circuit inclu^«- th - /V ParaUely. The 

the high voltage electrode // 0 /2Tt ^ /W/ * 
device. fcae distributing 

x he hi gh vo 1 1 age c urr e n t to 

u U ~ L ^ U U IS S?e QP T 1 c> A ■’ ^ 

magneto because of th-. „ t . ■ * atefl J - n fche 

transformer core w , tSL^£! * iQ the 

- diction. tS Value 003 flow 

The rotor magnet /1 5/ revolves between tV rtrt* 
magnet poles 712/ and produces in the transformer core 
A-/ one variable magnetic field which generates 3n the 
primary winding a low voltage current. 

The cam lobes /$/ open the contacts of the breaker 
/IS/ in a moment as the maximum current will flow 
(XOU^I the primary winding, resulting the primary cir- 
cuit to be interrupted whilst in the secondary one 
toere will be induced the high voltage current. 

The said current through the distributing arm /3 / 
working electrode /20/, distributing shield contacts 
/21/ as well as through the leads enters the spark 
plugs /4/. 

The cam shield includes seven lobes and its revo- 
lutions are twice slower than that of the crankshaft 
ones 

The condenser /9/ is connected par a lie ly to the 
breaker contacts /IQ/ 9 Such a connection reduces a ten- 
dency to sparking when the primary circuit is interrup- 
ted and increases discharge intensity on the spark plug 
electrodes considerably preventing simultaneously the 1 
contacts against the excessive wear. 
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; ”• -w; •*. .* • • - • r-V- . 

- V “I.-- „ ~ 


gi-g.;-.; L 


~ Aifc operation of the 
Eaton is based upon fc’ac ppS!;, " f oel ®^ti ne auto- 
the centrifuja] f 0 .. 0 , So g~ p ° 0i tho utilization oi 
ctane,, according ^ ™ ~ 

Wbea engine stoppiap oTah 

springs /14/ press the weights to T S ^ **“ 

Should the magneto rotor revolntiono^ 0 ! 001 ^ 011 * Xle * 
to 900 r.p.n. the wei^hr . ft 06 leased up 
^ r -_, r. ... ' ce &t£*:uugal forces wj H be 

J “ r ' 1 -° tar H motion around their axle. 

Such travel of the weight ^ r -m . " * , 

turn the rotor 

^ COnr ° rLiity Slth its solution dLc- 
’ t0 automaton housing re lativei,, ■ 


Pxmoaplo of the utilisation of 

1118105 dui ' iQ e *Ot or rnn 


• ’ ” I ‘ 011 Jl0us ' u ig relatively. Since the ' 

f f 11 ;, ° g tae breaher is connected to the small 

arnul-f^ -K ^ T™* th ° large ' mar W then the 
annular sa^trag of the cam shield „ iU result -the pri- 

uoij circuit to be disconnected earlier as well as 

tho mixture to be ignited earlier. 


hag tie to timing on the engine 


In order to assure an easy starting as well as a 
proper operation of tho engine at idling run the magne- 
to installed on the engine is timed according 

to tho retarded ignition. 

At full speed the advanced ignition is secured 
automatically. 

The advanced ignition angle up to 2h° + 2° accor- 
ding to the rotor shaft may be regulated. 

Actual advance angle of each magneto is given in 
its certificate as well as it is stamped on the rear 
Lid of the magneto. 


' : maa w s aaa M O : 




The most advanced ipmit 


is equal to 28° ±0 ,5° whilst for the 


tuition for starboard magneto 


,? ' U ' C * /duria 8 compression/ , "respec- 

dir?-t to ^nmt°i lne timed on the engine aocor. 

0/1 « naer the master rod is 

, ‘ ; hl d X ' J l ' h "‘ DlaffQebo setting angle according. to the 
°t ,ua - ne J the automaton advance angle must 
oe subtracted from the full ignition advance an^le, 
respectively, u * 

In order to obtain the automaton advance value 
m relation to the crankshaft the number of degrees 
marked, on the magneto cover is to be multiplied 
throura 1,75 /S e ai’ ratio between the magneto and the 
crankshaft/. 


port • one to 


G hgneto cover there is marked a value of 


Auto i.; -/ton advance in. relation to the crankshaft 
should he; 24,5° : 1,75 = 14°. The angle required for 
magneto timing equals to: 28° + 0,5 - 14° = 13,5° - l 4 f 
before T,i).C. for starboard magneto and 
2 7° 1 ~jJ&° = 1^,5° - 13 for port magneto. 

There is given ho low a table for setting a retards* 
iguit'on before T.D.C* in angular graduation of crank- 
shaft revolutions in dependence upon the automaton 
advance rax king stamped on the magneto rear cover. 



:• :: S : : • • v- v > • , -, r ' * 


V; . i -f r^-r -f ■ -l p- ' 


advance i 
;;tc:.iaton 
dq r;:a -lie t 


in CTHr,r.er C HnV'/ UJln5 ooa - 


Starbo ard magneto 

14,8 + 0,5 

14.5 + 0,5 
14,3 ± 0,5 

14.0 +0,5 

1-5 » 7 + 0,5 

13.5 + 0,5 

13.2 + 0,5 
1-2,9 + 0,5 

12.6 + 0,5 

12.3 + 0,5 

12.0 + 0,5 


Port magneto 

13,8 +0,5 

13.5 + 0,5 
13*3 + 0,5 
13 ,o + 0,5 

. 12,7 + 0,5 

12.5 + 0,5 

12.2 +0,5 
H,9 + 0,5 

11.6 + 0,5 

11.3 + 0,5 
. 11,0 + 0,5 


In oi-oer to enable the magneto to be timed exactly 
a clutch with 31 teeth is installed on its shaft. The 
clutch hole of cone shape is provided Kith four grooves 
for magneto rebate /wedge/. Besides in the magneto 
flange there are raade oblong orifices enabling the 
angular shifting the whole magneto within limits of 6°, 
respectively* '• 1 

Turning of clutch by one tooth gives an angular 
displacement of magneto equal to ll f 6°» 

Should the exact timing of magneto be needed- the 
clutch must be withdraw© d from the magneto shaft and 
be interposed upon another rabete anew* ; 

Turning of clutch by 180° gives an angular displa~ 
cement equal to 5»8° whereas the turning by 9P° ~ 2*9? 
respectively* " 











Because of ' 

1.75*2 all the aLuC S! ^ ^ to 
shaft win result the readies ^2^°" *** 

crankshaft to be about Lice loserea^fi/ 12 ^ 
sely. erea *} 175/ and rever- 


...aj ±n ^sr^rr 0 pi “’ tt “ “ s ” t ‘’ 

p,op« ««.„ „ ni ;L t Lf z:: y ”t ° f • 

f ij-ed st f-v»p . . . »4gQeto should be 

at tarst m the middle position of ' ..*. - 

2 a tfbe aD d bhe b 3 flnal ti0iaS Withltt ^i^ofT^ 0 

i. to b. a«« b y t , lotlne th « , l0l , „ mtai „ s - otl _ 


To obtaio oraoUy , the 

; ° p !° ‘ ta b “ ib ««■ tbo ,«,« 

/4,^ v/ should be used* 

V.hen there is no any bulb indicator the tissue - 
paper 0,03 turn thick is to be used. 

The sequence of operations when installing; the 
magneto on the engine, is as follows: 

1. Place on the crankshaft front terminal the timiti- 

disc. v * ‘ ° 

2. By means of the sound screwed into the orifice of 
front spark plug of fifth cylinder determine the 
piston T • D * C . vshen in compression cycle and fix the 
ci ankshai t in Ills posi tion. by me a ns of the arrow 
fastened on the stud holts in front part of the 
crankcase. 

3. Remove the distributing shield from the magneto, 
read over the ignition advance angle stamped on the ,;k 
rear* cover and taking into account the table given- 
above determine the setting angle of the magneto in 
relation to the crankshaft. 




. ' * ' ..Vv--v - * — - - ‘ •- - .. 





By nea ‘- ; 0j ' Woinp- shield set t-h* 
din-- to tho & . tlle crankshaft accor- 
. " “ JOteraaaed above. 

.. -efo..e installing the magneto on the 4 

ln a i,ianaer eoabiin S the br?ak!r S c! Q ! he 

- ^Zn7iot^\Tj- ;r butor ” m revo1 - 

lobe narked . lue cam 

bUS to °? ea the breaker contacts 
m a Konent when the distribute , a0tS ' 

3 .._. ,., M tribufcor electrole is 

ii r : ^ sta ^ the ffiagnet0 hou . 

1 ’ * CMaS-L0;> fclle spark to be. appeared in 
ff. ai «heo iu operation. 

. mmjk position install the magneto on the engine 
porting previously the gasket on the stud bolts 
lastoning the magneto. 

XU Case tne magneto clutch will not start to operate 
oecaucn of distributing arm setting it is necessary 
uC ‘ the clutch in a manner described above. 

After introducing the magneto on the stud bolts 
tighten it with nuts firmly. 

bul ' :: crankshaft reversely by 10 ° - 15° and by 

‘. ago o - .nib -indicator or tissue paper determine 
Wt a ‘' ob Which the breaker contacts will open. 
~ ne of the breaker contacts opening 

r;h ouia t bn piece at the angle of crankshaft revolu- 
' 0 - ^ according to given table* The clearance 

between the breaker contacts should be within limits 
oi C , re — 0,3® mm. 

'Ore name- to timed properly attach finally to the 

engine. 

Hit on ’-ho magneto distributing disc, the braided 
screen nr cl fix it by means of screws. 





spark plug 


. “ ' piugs en able the mixtur 
aircraft power plant to he i* 
Lta C e current flows from the « 
r im t ion cable and the contac 
•ectrode of the spark plug, 
between the central electrode 
ionized resulting the spark 
nxture ignition he followed.. • 


* _ s t >axs design is of braid and un 
mmantaoie type with a ceramic insulation of the cen 
tpal ■ electrode* 

It consists of the following component parts and 
assemblies; the housing with side electrodes, spindle 
screen layer, and. the contacting parts. 


ig.4-9 SD-4-8BS spark plug general view 



s bottom 
crewed li 


Lt engine 
lecfcrode.; 


eraal 


around 


The spark plug spindle consists of the following 
main components: insulator, central electrode, and 
contact head. The insulator is inserted firmly in 
a copper bush pressed into the housing, 

I n.u opal* k plug screen is made of steel and serves 
the spindle in the housing to be fixed as well as 
the parts under current to be screened completely. 




operation 


tom part of the sp^nl <rrCraft POT,er Planfco the hot- 

The te ®perature of the bottom Barf m» - 
Plu 5 insulator must not be lower thin I T ***** 
cleaning one /about 400°C/ at which the oVL^bT^ 
hard ceposit set on the insulator are built *\lfl as 
it must not exceed the mixture self “ 

t^e / 75 0* - 300°/ at which ^ZZT^IZT*' 
v-aen it will come m contact with the insulator red- 
no,. siur-face but not from the electrical spark. 

„ ,,' lm Spark plU5 * ork8 with voltage of 10000 - 12000 1 
at one temperature up to 750°C. 

All the electrodes as the central as the side ones 
are operating in wormed up condition resulting the 

oxidising processes in their materials to be speeded 
up. 

The streams of the electrons jumping between the 
electrodes tear off from them the metal particles the 
number of which depends upon the temperature existing, 
lhe greater temperature of the electrode the greater 
number of the particles being knock out with each 
spark. 

Simultaneously the electrodes are also pulverised 
because of action of the electrical field and the eva- 
poration of the metal due to the high temperature 
existing. 

Taking this into accont it is understandable that 
the electrode wear in the temperature increased will 
be greater than that of the normal operation conditions 
one. 

Such an incorrect work results the gap between 
the electrodes to be increased and the flash-over vol- 
tage to be increased, too. 


cz 




should however ftp 

Plu-t; electrodes exceed of 0 the S P«* 

- will- increase up to 1*^ - lw0 0 " 0 “^ V ° X * a - 

« secure ** ^ 1 «“* 

fc-I.re of operation. * ignition within all 


• j I : ;n 1 1 ion braid! i 


sys tom 


0... „er vo elxauftate the disturbances arisen 

::: ::",^ afc b 0 b° f , th b* ir0less ^uipmeat installed 

l "‘ e a ® lltl0ri systeE iE braided as a who- 


ssity the 

- nomeuons 


tl.ould the alternating current he flowed through j 
Cu0le fcllc alternating electromagnetic field win 
be cr-*ted around same and will also induce the electro- 
iarncliC forces in the electrical leads installed near- 
by. 

• After the ignition system has been set in opera- 
ll ' jU lfi ^ nc wireless lsads :ios tailed on the. aircraft 
lo. aaui t-ional currents causing the disturbances 
in the radio receiving. . . . 

the tads of the screening is to induce around 
sane, taring flow of the current through the ignition 
leads, a new magnetic field the direction of which is 
reverse to that of ignition cable one.* 

fho action of both said magnetic fields causes 
same to be abolished mutually and also the radio distur- 
bances be eliminated completely. The distributor shield 
is braided with an aluminium lid fastened to the magne- 
to by means of the attachment screws. 


i suit ion system to be braided 
which appear during alternating 



to by means 


L; li&liiii 





^ ot the co lector perpeQd 

' <5 sre W6lded six lugs alio 
fitted to the 


aaiu, 


front 


sides of collector there 


harness consists of 
' d in the braid of thin wires. 

> braid are attached the outer 
'~gq flanges of which the 
ised and soldered. 

'ac lament nuts it is fixed to 
to the spark plug bent ter- 


5>1 Ignition leads screened collector 
general view. 
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terminal is uad 


e of . the brass 


the fla r . 3 e flared out and 
' ^ Tat J’ ufc connecte the termi- 
i_K.fc too second one connects 
ad. Between the terminal and 
aced the rubber gasket. 

coasists of t|# bake 1 it e bush. 
;he spring. 

‘sod to the bush and into its 
t with the spring, 

eye is passed, the ignition lead 
■ 3 -soldered to same, 
te bush face and the bent ter- 
u sorted fibre washer and also 


difj ~ rs from that of the ignition 
i a :.ic top 9 only. 

there are placed the nuts by 
ir at "ached to the collector ter ml-, 
hr- magneto heat pipe. The last one 
minium and contains the flange with 
j n.g the attachment bolts fastening 
h magneto to be passed. 

: a t e s t lie li a cyl i rid r ic a 1 p ip e junc — 
fhi the tread, on which the nut of 


screwed up. 

junction there is made a boss with 
ifice through which is passed the 
si; the thread enables the magneto 
raid to-be attached. 

? event any chaffing of the braids 
making when trie engine in operation 
'act tfred by pairs to each -cylinder 








rnM 


_ 



The c able hr/vtri^ s> i.-> 

t'ict" throur-h tfr- p 0 TT' ^ ne _ rear s Park plugs 'are pas- 
rinKi . ' P ‘ Wde XQ the blinder head fai- 


Kith ' : H:; fc0 ;?.r e oonnected fc ° ^ P iu SS 

' T aJ " L " volta ® e leads consisting of the 
f f , fc f n * 13?es screwe d together into single lead 
ar>t. in^ai . <, < tn a rubber covering* 

^ ai -' rub ^ r CDVCrin ^ consists of three or four 
ethereally laced layers of white and black rubber 


c e r. 

vul 

can ire I * 

biced layer 

to 

Th:C orb'-:; 

the spex 

'■ of", connoc 

/lugs is 


“ hc jr ' Ar ' or. connecting the leads from the magne- 
to . “h| slugs is as follows: the number of 

lead seats: 1 -2 -3-4-5 -6-7 situated on the distributing 

^ 1 ^ ^ ^ *' ' ' ' f ~ 1 ' Sl . ‘ 0 1 r - ■ to t he spark plu gs in the c y~ 

1 1 a ders : 1-3-5 -7 -2 -4-6 • 

The ignition leads are connected to the distribu- 
tmr: shield electrodes by means of the screws which '• 
when screwing in cause the insulated layer of. the lead 
to be cut through with the if sharp end. 




STARTING 


II'iSTALLAT ION 


6.1 General 


nsme starting installation 
•Gin. assemblies: 


ir bottle 
ir distributor 


Comp. re 


anting valve 


ipe 


■quence of operation of the engine starting'. 
-■ J follows: when the engine’ is in operation 
compressor fulfills the storage bottle with 
pressed up to 50 kg/sq.cm, The' ‘said bottle 
moans of the pipe to the air distributor 


V*iien engine starting the bottle valve :is opehed - 
vwinr the compressed air to be conducted fromi the;- 
;le to the lion sing lid of the air distributor ,,from. . 
'e it is delivered to a respective port in the . 
iributor housing and at least through the air pipe, 
die starting valve installed in the engine cylinder* 
The starting valve under action of air compressed 
orced to be opened permitting the air to be pene-*- ' 
ed into the combustion chamber* ' , . 

The compressed, air distributor shield is adjusted , 
manner enabling the air compressed to be entered* 
engine cylinders at’ beginning their decompreBBioh 
os respectively. - i ; 




combustion chamber p~ 
bhe crankshaft to he 
o be sucked into the 


.gams 


un< ^ luel primed with aid 
1 fche P ri ® e rs into the induo- 
>1 the air flowed, through 
.xing chamber into the 


indue 


bimultaneousl; 
ir distribute: 


uo ro tate assu~ 

L; .- to be delivered 'to the remain 
J tlleir operation sequence,, 
bgine starting follows because of 
.n the combustion chamber due to 
' een s h ar ^ plug electrodes supplie 
v ~ St i'rotn starting magneto or by 
coil placed in the pilot's cock-, I 


icc orcl i\- 


snai 


C HIT' 


iacr 


tae crankshaft revolutions are 
operation the magnetoes as well as the 
s to operate supplying the engine , ' j 
th the mixture. 

Cine having been. 


star* ted the compres— 
the storage bottle to the 
1 off. This will result the 
to be out of operation as a who- 


is tributo: 



counter- 

clockwise 


channel of 
i ea in ra/sec 


r e ob t ai ne cl from 
n kf~ /sq.cm 

e bottle of 8 li- 
ft fu If i lie d /at 
o nip. r e s s or s haf t / 
re of 50 kg/sq.cm 


fOI.i air compressor consists of the folio- 
e rib lie s s c ran kc ase , exce ntric shaf t , c on- 
piston, with rin'ms and the cylinder, 
j.esscr crankcase made of an aluminium 
ts of tv, o parts connected each other by 



f 1 ' -vj/ 

rir/p l r>f:thr--- :; ;Jv;pr;.. : -s,. 


•pr/r-J/V:: -:Cf 





- cJ - ! kc ase c omprlses 
•t is attached to the 
10 tT0 fc tte power plant 


<*!:ur,ase there are., made 
the ball bearings /4/ 
pressed in. 

30 terminated with 
to be fastened, 
sists of two parts $ 
cl the second stage 


oer comprises the head cast- 
also the sleeve /17/ pressed 


sor general view 



^ Me of a steel 
lh fcK0 f lan f je S . To the Qae 

t h ° US the firs ‘ stage cylinder 

“ he 6ecoad oae it is attached 
ir.ccase with the stud holts. 

of tne first stage there is situa- 
1 { 1G/ covered «ith a ‘blanking 
fi taring the air sucked. In a 
niam head of the first stage ey- 
ed the pressing valve /20/ toge- 
tin^ into which is connected the 
ir compressed in the second stage 
B e bottle. 


■essor sectional view* 

; 2 - crankcase rear part; 

ball bearings ; 5 ~ connecting rod; 

■ush; 8 - gudgeon pin; 




ring 


ion valve 


contains 


, hp i V termiQa l of the shaft 

thesha^to be coupled to the drive 
jouia.il taere is inserted the 
placed eccentrically which enter 
On the central eccentrical” 
is counted the ccnnectin 
ring /g/. The connecting 
tiie bronse bush 

• 01 tll0 3 o0Gl gUdcOOn 

In order to 

be chaffed to the cylind 
inserted from both ; 

The piston /10/ i s 
of an aluminium alloy* 

On the first stage 
five grooves for compre 
second one — six .groove 
are situated above the 1 
.i-.es t one below said axis 


ls S P lined enabling 
On the rear shaft 
arm /21/ with the journal 
's the shaft hollow, 
part of the shaft there 


= rod /5/ with t 
rod head into w] 
/?/ is connected to the 
pin /a/, 
prevent the steel wrist 
ler surface into i 
; ides the aluminii 
of two stages tvr 


ll °h is pressed 
piston by mean 


made 


cf the piston there are made 
ssion rings / 1 \/ whilst on the 
from which five ones 
■rist pin pdrt axis and the 
; is pr ep ar ed for the oil sera- 


3f the piston there is placed the 
task of which is to pass the 
first stage into the second one. 


air Compress 
re spec tivelj 
Into fch 
bronze bushe 


wrist pin port there are, pressed in two 
/13/ secured with the pegs AV. 



laiu ox toe compressor is driven 
piston /2/ is coupled with the 
amted on the excentric shaft, 
bn., piston co w a wards the volume 
t-iiv:- first stage will increase 
to oe appeared owing them the sue* 
to opr: orcl enables the air from 
one bed to the cylinder throughout 


onn 


vac i; 


tion valve 


ase resulting the 


second stage chamber 
xi I .3 - suction valve 



r\ ■ ^ < "JS\ 

~V-’ 

in 

|>§f ffal 

1 

ll 






» b — pressure valve 


& opens the 
: oran;e bottle* 

1 the Volume of the 
ie contained in- 
:/sq.cm* whilst the 
ase enabling the. 


c onip; 


chamber 


me 


:ticn between both 
valve /6/ starts to 
ic chamber "A" of the 
channels /?/ and /S/ 
x* n E s ' of the second 


>n downwards the 
s e c o n dary c o rap re s 
the second stage 


liver ed through the- 
bottle. 


alve and £ 


The task of the air distributor is to deliver autO' 
mat ic ally the compressed air to the cylinders when 
o n mine s t or t i n g . 

It consists of the- housing /1/ f cover /2/ and the 
distributing disc /3/. Besides on the air distributor* 


fuel pump 


. 



de of a duralumin ail 
aiG billed three par 
ar distributor to the 


there are made a 
or which an opening 


air dist; 


view 


i. xicinge serves for inserting the housing 

c liamber opening. / v f 

flange comprises seven orifices drilled 
"Iphery. Just below between said orifices 
no ntre opening there are cut the channels 
Lubricant to be penetrated between working 

.surfaces 

" and the distributing disc*/ /•' i 

side s of the vertical wall of the hou~ 

‘ drilled out perpendic alary to the axis 
•y four holes threaded which are connec- 
■pective four holes made in the flange. 


aroiu: 






The Obl 
blanking scr 
I u t o se- 
ll cosing fchep, 


^ tX J - n ^ s are threaded and pluged 
Uld scoured by dotting* 

>pc-uiu r -s placed in side walls of the 
’ SCret ’ ed tlle fcermioatlB of ten oneuma- 

s. oaid terminals are made of carbon 

!° XttSide fc ’ Qe h °le whilst on the cylin 
ace the thread is made, 

S from the side to be attached to the 
1 plpos comprise a cone. With their 
the terminals are screwed into, the 


with 


• terminals having b 
>y pegs inserted, inti 


>een screwed in. they 
o the blind orifices, 
housing from the side 


cover there are attached 
punrp flange, respectively, 





,e '-eLso on the cover contour 
lc scu -d holts fastening the 
iaf'iber to be passed through# 
W cover there is drilled 
-evsed itt the end-fitting /10, 
-bu t or ho usi n g ones., 

; is connected the pipe deli* 
from the storage bottle to 


g*p6 Compressed air distributor sectional view 


2 - cover $ 35 - disc 5 4 - ring} 5 - washer 
:o.shefc$ 7 ~ safety ring* 8 - sp lined bushj 
eat} 10 - end-fitting} 11 - bolt; 



com 


coves 


uate 


naae o 


spliP, od bush oo the clriv< 
11 as in the distributor 
o adjust the air distribu- 


The distributing disc is pressed to the collabo- 
f surface of the air distributor housing with aid 
e spring /12/ placed in the seat /9/. 


with two straps which are pressing against the 
rributing disc and simultaneously secure the sp lined 
. against axially shifting whilst from the second 
- by means of the bottom in the centre of which 
opening is drilled out# 






The installation, conduct inn the air compressed to 
the separate cylinders consists of seven 1 steel pipes 
of 4/6 am dia* and also of seven starting valves. 

Iron the side to he connected to the air distri 
tor the pipe comprises a cylindrical terminal with the 
gasket . Said terminal is made as a bush with the flange 
upon which, rests the flange of the- nut attaching the 
pipe to the air distributor terminal. 

In the cone opening of the terminal is inserted 
the pneumatic starting pipe the end-piece of which is 


conipi t. oot. d air distributor is to be adjusted 
according to fifth cylinder by means of the splined 

'bi.uh > a . tu<. dioti Uniting disc in the following sequen 
ce : 

1. The piston of the fifth cylinder is to! be set in 
a position corresponding to the crankshaft revolu- 
tion by d after 2.D.C. during decompression. cycle. 
** ’ 1 ' he ca stributing disc must be so adjusted that the 
channel should open the orifice conducting the air 
to the nfth cylinder within .limits of, 1 mm in fire 
u ion o :f t; he cl .1 z c r o v o lufcion, j 

j.llo compressed air is delivered to the cylinders 
according to their op ration order as follows j 
1-3-5-7-2-4-6-1 # 


6,4 Starting valves ana air conducting pipes 




■ -'V!'-". 


terminal 


From the other end of the pneumatic start 
there is soldered; the hall terminal. 

On the inner surface of the said terminal 
cut a channel which connects to the respect 
in the valve housing when, assembled* 

The pneumatic starting pipes are fitter 
dually to each engine and marked with a res 
her of the cylinder* 

The starting valve consists of the hou 
valve /2/ # spring /p/, pressed with seat /4 
on the valve stem and safe tied by means of 
pin /5/. 

The star* ting valve housing made of ste 
hollow type* From the side to be inserted t 
seat it comprises an inner cone which creat 
for the valve. From both sides of the housx: 
outer surface there is made a t lire ad and in 
a hexahedral flange for the spanner as weir 
fices to enable the compressed air to be deliv 


q inarvi- 




Contain rtT ; ls l3ade of steel and from its' one end 

yepvinr <~u P ‘“ eud V '^ tl1 phase and a groove 

' Uf valve h^nri «, 

]? rrvn • wo be lapped to its seat* 

uo ' u other shi - 


tha . . , , ' * however, the valve, comprises 

: V H h0le in «*** the spring seat to be 

me oyl^vlcT^t * ith aia ° f thS e ^ lit -P la * 

by the valve ^ I T,"^ ^ Cttfc -° u * s *** 

j 'he hoiv-n 1 ^ Provided to center the valve in 

tD * c A0U ^ - R C. assembled* 

^ complete starting valve together with the 

ocyper uur^r / y/ is screved into the bronze bush of 
the cylinder head* 

cth^i end. oi the housing between two 
copper washers /3/ is inserted the hall terminal /?/ ■ 
^ L - older og to the pneumatiG starting pipe 

L '~ L ' .,ei m^Ccil is attached to the housing by means 
of the cap /S/, 


then it is so! 
The terminal 


The task of the priming system is to ’create a no rJ 
mal mixture during engine starting when the. fuel sup- 
plied to the cylinders through the carburetter is insuf- 
f ic lent one. 

The priming system consists of the priming pump* 
priming collector and seven injectors screwed into the' 
cylinder induction pipes. 

The priming collector consists of two part’s joined 
to t he Te e e n d f i 1 1 in g with* aid of t he at t ae lament nu t s ♦ 



r-^rxer operation scheme 
oe queues of rotations 

ft-opelier profile 
Profile thickness at H=825 
J-irope llor diameter in ram 
■Propeller number 
iattiisua sottinn anrle of 


c loc kivis 
luiP^e 
8*7 % 
2200 + 4 


5 # go ante, 
o slidia. 


v/arro ole 


propeller c on si st s of the 
ports and assemblies: housing 
n bushes, thrust bear in <?s , 
weights assembly and cylinder 


olio win 






components 


°c in a for 

surface . 
e made 
fche cylina 


projections 


aov\ ©• 


3 are drilled six 
tiiT'O ad e d an d 
rest 


erve 
ones for lock 


1(3 mousing there 
3 for introducing 

propeller- blades 


■pecial 


ising periphery is 
fastening the bearing 


'Mere are placed 

2 d the Rashers /6/ 

T brings /?/. 
from the side 
by two orifices 

rs /$/ the- task 
hearing nuts* 
firough the orifice drilled radially in the front 

Caic ^\ 0lt fasb0ains the ^ousting wedge of 
-yl xn.dertposi ti on # respe c tive ly # 

“ pr0p0ller hub /5/ is forged of the chromium 
fjorm of cylinder with the flange behind # 

. :jn go comprises eight openings four from which 
proportionately are drilled with the huh housing 
i and serve for lock-pins whilst through the 
icur openings pass the attachment holts Joining 
to the he using* 


one. eoetou rac 
On both terminals 
e front flange the: 
ae "' reiving for fi 






j’ 



g • 
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hooves * 


' an there is tade a splin with sixteen! 


’ h on^i C T S6atS tode fr0Hl both terr,in.als of the 

''I’Oep the J ' v CuCies to oe entered into them in 

, in v ] " w ~ °P - Ho, to os fixed as well as be centered 
'1 6 “f ine crankshaft, properly. * ' 

j _ aoe tj.oi. the front hub there are situated 
"'Tving the clan ping nut to he safe tied, 

on t.jc? .inner surface there are machined 
o ^ 1 ^ ar ^d-oovba* Into the first groove enters the 

. v-h_.lt, t into toe second one ~ the removing 

■ ~^S:, the task of which is to enable the propeller 
111 - b fc ° be --th^rawed from the engine shaft. 

.he o al e. lj - a T prevents the star fixator to be 

lost. 

Upon the outer surface of the hub slides axially 
the synchroniser containing a textolite bush in order 

line friction to be reduced. 

!o prevent the synchroniser to be rotated there 
d ' e in sex- too two limiters, the projections of which 
■-•nter the longitudinal grooves plaoed outside the hub 



Uach limiter is fastened to the synchroniser with 
two attachment screws. . , 

fii c sy a c hr o n i s a p consists of t he housing and t he 
fcoi'tolito bus|f pressed into it. The housing of the 
synchroniser forged of the chromium steel comprises on 
its outer surface two, placed oppositely brackets with 
the guides for the bror.se slide, into which enter the- 
bearing bush terminals /£/ turning the propeller 
blades. 

Between the hour joy brackets there are drilled the 
port# for the fixators as -well as the orifices threaded 
for the attachment screvvs securing the fixators. 





ng pressed into the 
;ainst the flange made 
ccnd one is rolled 


~^~u. insiae n i th claret 
prevent the tertolite 1 


ation 1' 


under— gome 


1 conrposi- 


■le.r blade 


;cre 


ix tup uuoa pa.it „ now ever there are cu.t out 

slots placed proportionately around its periphery 
er the blade stem to be safe tied against rota- 
n the said bush* 

'he propeller blade stem inserted into the busbr 
mpod also by means of the counter-w eight arm 


is bottom bush face there is 
r being assembled enters the 
tioned in th 


placed a project it 
orifice in the 
lynchroniser guide* 
a in sliding along the hub 
1 o suits both the bearing bushes and the propeller bla- 
.es to be rotated too. 

The thrust be arm tig /10/ 

■oilers introduced into the bronze 
lie hub housing, respectively. 


.acludes two rows- of 

seats and mounted in 
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propeller seotioaal 





1CI: °°ai-ing goat conpr- 3 „ t; few. . 
flies-*- tor of 5 ran x 5 l>lews of roxiei*: 

: ® bottOK kortnc 


„ - seat Kith roi] F .-<- e-,- t , 

pxacef,; be-tfieerj tV „ ij - Cio to 5 E taer 1B 

flange a- the £ a.Ur \c7%7l B f^ 85 bu8h 

-op ap:alaofc ’sub: hoasias flange. 

c,,cn V:a.-G-<, ftlbn f 0lle « is introduced bet- 

«*«»*• •* «* w m, 

" /J -^ /^/| and the ring nut /;/,/. 

d 11 ’ “ onoiB " °~ thG out is made of Cr-IIi steel comp< 
' V .’r- hfd Cl '-‘^ SGS 011 its outer surface a thread 

' * ! ” f Ufc to be ' screwed into the hub housing as 

l '' e - Li g th « ^ lan - c sixteen cuts for a spanner. 

Jg textolite bush pressed into the nut housing 
cu.. 1 j.^|o(^ i oS top part a cylindrical groove in order 
j.ubeer as tie t to be introduced, The said gasket 
p • events the oil from the thrust bearing, seats to be 
leaked. 

n are text oil to bush is pressed by means of the ring 

nut ^oir rib, into the Housing of the bearing nut# 

bain bush is heat k treated in a manner similar to 

t hat of t he sync In -oui ae r b u sh one. 

The ring bush includes on its periphery twelve 

thread orifices placed equally which serve for attach- 
es 

iuent bolts fastening the propeller $Iaus weights. • 

rhe propeller blades with M3? -6 profile are made 
of pine-woou lists glued then with a resin glue. 

On the blade stem thrre is cut out a special threat 
upon which the steel collar /If/ is screwed. 

On bo til. the top and bottom parts of the collar sur- 
face there are made two centering ports as well as 
the thread for fixing the blade in the bearing bush, 
properly. 


bolts fas to 


face ther 



ln there is 

1 a v *eb, into which 
assembling, 

' 'by means of which 
•ade stem to be 


c -I “ ^ OciC 

”' L CU P t - l'/ / securing th~ \ 
npe r a fc itr e s to be loosened, 
counter weight assembly cons 
•' weight arm /ly/, 

«e.u~b.t made of carbon steel 
?"lta- contains the projection 
Lj "' o0jSi C £ as toned to it with, 
^.rouch the Openings drilled 
counter-weight arm is made o: 
on and cotmrisps •p-r.r.m. 


eight 


Tne collar 


to coll 
bolt 


Throughout 
/21/ clamping the col 


v0unwr - vvexfgiit arm. is fixed on the b< 
^ means of the pin introduced into the bush 
lich enterd the channel situated in the coll; 
■ spe c tive ly. 

The weight bolt nuts /22/ clamping the c< 
fetied with the split pins. 



v consists Of 

rubber vfaskehj 


uiiG eyli 

um alloy # 
fc he outer 1 
ro s ifc uato cl 
fcbe hub hon < 


the cmndep fr Qm 
•rojec tions enabling the 
0 b0 fitted. • ■ 


behind 

cylin. 


governor general vie;®’ 


■ : ■■'al— • -■ - BHW jWA.iAi, ■m§ h ; -;>.• ■: \"- - 

— — ' - _; -- 

G^P=r^P : -P-V'.:' 

•-. ' •'/•• V- ,r v . ' 


■ •--• r ' : ?-.-r i'.;-. ;•■ •: 

V- V *•' - - 






Sanitized 


-:V which enters 
ll the revolu- 
cyl indar # 
manner that 
bs their tight- 


ton limi- 
ts blade 


5 its travel 
ebbing angle 
G against the 
tlon the set- 


nor serves for automatic 
n dependence upon the 
’ n conditions and. the f Vi 


d constant r 


rc:„a,.iGQ of the governor 
/' w , : e a vi o w 4 6. fr o o drive / 

'ar.ge of governor shaft, 
at which proper opera- 
pro pe 1 le r is ob t aine d 


clockwise 


Oil 

nor 


■t inlet to the gover- 





SovgPPQi- dosign 


rev clut:,cn governor c oasis ts of the fol- 
- ..bus: gear oil pump, inertia regulator with 
3 ! * reducin C‘ valve, and manual control oiecha- 

governor housing consists of three aluminium 
^ ous ihg / 3 / # center housing of the oil j 
pump j2/ and top housing of the governor /!/. 

The oottom housing joints the governor to the 
or ivu cj.no also to the engine oil system# 

In tlio oil pump hocusing there are situated the 
spur gears of the puap and the reducing valve /is/. 


Fig#61 R2 revolution governor sectional view. 


4 * at oetfclet from 

in kgolcT 1 t '" nperature 35<>'-“g6oc 
5< gg t ,ut of tho governor oil r,„™ 

13 kv“n <, r'£ res L u *? outl£t of" 

250 o-r sruait- revolutions of 

830 9C*r * anG afj temperature 

litres per minute 

°* Weisht ° f governor in kg 


min * 5 

1.7 


302 





the pvcrncr^t 8 2500 f 0Utlefc fro ® 

-saaft arfl oil Lg 0 of the 

iQ ksy sq.cm. ~ fc p ratu - e 3 5° - 900c 

5. Out put of the rovornnr. i 

?! asrnl*? 

S5°°- r ^o5c‘ and a t ""oil 1 temperature 0 ^ 

in litres per minute 

°* Weishfc of fir y govern or in kg 
?• 3«G Governor design 


The H-2 revolution governor consists of the fol- 
o»in& sets: gear oil pump, inertia regulator with 
the slide , reducing valve, and manual control mecha- 
nism* 

The Governor housing consists of three aluminium 
paruS 5 bottom housing /3/ # center housing of the oil 
pump /2/ and top housing of the governor /!/. 

The oo t torn housing joints the governor to the 
drive and also to the engine oil system* 

In yhe oil pump mousing there are situated the 
spur gears of the pump and the reducing valve /16/ # 


re 

1 

l 


g: 

18 j 

mm 



i zj I 


Fig*61 R2 revolution governor sectional view* 








- ''Worn or i, ousi _ 

* - “ l0 - 5 - 6 “ l X?‘. 3 - — 1-tow 

" ' "*'I 9 - oil S u, „ "“»< 7 - toiw ton 

wrinn, 12 _ * g. f » , ~ ri 11 ~ velvs 

15 - 16 - 14 - 

■ [ - ln Sf 19 - toothed avle. 20 ’ l 18 “ coae 

21 - taoor «op. o- * ” °°atrol shaft; 


2k ~ spring seat. 


thorn ^ Z?t r -7tl° V '* n,S C ° VerS thG Ctomber int0 »Meh 

is iritu-t--’ Mr” ^ 1Derfcla soveraor. l n its top part 

r ,,'“ " wl “ naQUal control mechanism. 

r fc ° f thS S^ houaiag includes the 
n * fche SOVeraor t0 «“» sngiue as 
° peniasss the iQlefc opening connects 
»...c action side of the oil pump to the engine oil sy- 

’ . " C opuninr connects the pressure side 

0 Sald pU!:li ’ fc0 the Propeller hub cylinder and third 
one enables the oil to the rear chamber to be drained, 
respectively, 

drive slaa:rfc A 7 / made in comnion with oil pump 
< 1 - .xl 1 v introduced into both the bottom and the central 
housing* 

The bottom terminal of the shaft is splined and 
coupled to the bevel gear of the side drive assembly. 

The oil pump gear /9/ rotates on the axle /8/ 
pressed tilth its bottom terminal into the housing. 

Inside the oil pump housing there is made a cut o'ul 
connected to the suction part of the pump as well as 
to the reducing valve. 

The oil pressed from the pump enters theccut out.' ] 
and then through the channel in the top part of the I 

drive shaft and two orifices penetrates into its in- I 
tori or, I 



t0 the hub : ■ 

1 tlGK though the Educing valve 
l* e to the imet port of the gear 

nter part of the hollo,, axle there 

> a lubricating orifice , 

ins is attache, a to the oil pump hou> 

•'>o attachment bolts and lock, pin 

5 housitl 5 s to he shifted against each! 


ill eel 


T 1 : ttoead Safc ®ated with a sealing paste 'is 
“l d beUeea both housings additionally, 

'ine reducing, valve is Runted in tbs . oil pump hou- 
Port, directly. , . ■ " 

i'he stretching of the vklve spring /H/ i s perfor- 

i,! by meaQS of fch ® wasbs * /lO/ to ho changed under the 

‘.-vc cap /12/, ' 

-he arj.ve shaft comprises an opening turned exac- 
y of 9 arc dla, in which the slide- /14/ terminated wit 
.0 piston is traveled* \ , 

In the bottom part of the shaft, there are placed 
x openings which ' are ' opened or closed with slider 
ston, respectively. 

In dependence upon the piston position . through 
id openings the oil may be introduced to the props 1 - 
r hub cylinder or bo pressed iith the piston from the 
Under to the engine crankGase, 

The top end of the drive shaft comprises few© cuts 
i enters the orifice in the Console. J5/ of the •. r 
i ghts /!?/ which is attached oh t& r shaft by .means 
the spring ring / 6 / inserted ihto the shaft .groove* 
The governor console is aqulpp|$^^ 

Lansing on their axles /4/# > 

la order to prevent the Sj 

bo chaffed against the governor^ " ; 

welded and rolled out to the console 'the taper 



y . — -.le /10/ is shifted in the governor 

^'7^1 aQ ' J i8 Gn ^- ed ^ tBa nianual control shaft 
/cX/# i>y fcui ' niQ S the manual control shaft the toothed 
axle uiay be lifted and also lowered resulting the 

stretching of the cone spring to be changed, respecti- 
ve * 1 - 7 . 1 


In dependence upon the spring stretching the. 
engine r*p,m. adjusted with the governor is ill be also 
changed. 


• hoi ilasual control mechanism 


The shaft terminal of the nianual control projected] 
h-or.: the governor housing comprises a special sealing;- 


i: P-"-. - 




/15/ by *“» of stem 

t n n h -a in ^ P- 1 - ing sent /dq / 

L "^ -dll oearinm /1 v- / L au ' 22 / as wen as' 

ccr $ spriQ G /IB/ the fcoi/ft- lhS S6at /22/ press ' " the 
tho toothed e>:le /19A 1 ''" rmiQal of “Won test's a gal os 

Pre ° 8 ^°"‘ 1 bo°Stgainst C the t ou^^ °f ^ Wftis » t8 

■actively. " Spria ' 3 aKd fcte “eights, res- 

b M a ? aSaiftSt * Mch P^ess the ' 
in: iOc t y .-^t -h f .,; J df e XS Shlfted ****!&, only 
,, cs resultin e tte fiction bet- 

Z^Tlr* the 8haft t0 ’ oe ^ced, consi- 

• - 11 '- Governor sensitivity to he' ia— 

^ I •- cl SO Cl * 


'P"d 





lea ,:Cr,S t0 be Mfcafced ■«“" *• i-tax- 

on itf. oerifhorv ^ * 16 ^ Said rolfe oompris 

of which I. , C "Hf ** <**< ** terminals 

p^oec, to the cockpit,, 


1st operation 


. .. . 3h ° U “ f e vropeUer P^oh be reduced, the engine 
" **’*“ : ' " lU be increased, automatically, 

, :° de °f ;ase the propeller pitch the pilot lias for 

u0 shl:n; tlle slide /V into its extreme bottom po- 
utroa by ^ means of manual adjusting the governor from 
'he pilot s cockpit* 
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mm 


■Fig. 62 B? ope ller operation lay-out. 

Propeller pitch is changed from largo, to 
small one. . ‘ 


slide ; 2 - governor o.il pump; 3 ~ channel,, A — ter- 


:nal; 5 - cylinder; 6 - piston; 7 - synchroniser; ' j 
bush; 9 - propeller housing; 10 - tang pin;, 

1 - sleeve; 12 - peg; 13 - counter weights |, 14'- w&ll'f; 
p _ ring 16 - reducing valve; 17 - weight; 

no _ toothed axle; 20 - axle;- 21.— gehr* 







Under action of k K „• ****** 6he 'Ainder.'. ■ 

mats ana i BS t fclle ^,. PJ? ® ssure the piston /e/ 

to move along the il h Jf lace A/ *« forces it 
The synchroniser /n/ Jb fc ^. P1 ‘° P " llc ' r housin 8 / 9 / 
^ AO/ against thfp^ V* T* f* *«» *■* 
o-n the sleeves m/ *7 { .{ plaCed eccentrically 
Inertia forces c" ^ oounter "eig 3 ifcs /13/ 

pitch fr-oo th- lar~-"i° . r dUSwS the speller blades 
.0,. tl ;: lar,, to t ne e,aH one, respectively. 

7 ' nilLUU Propeller pitch is limited by the =-n 
C'.roniser which -in * e syn ~ 

t-- 0 — - , 7 , 1,0 t - trsme Position rests e gainst 

v * a11 of tllc propeller housing. 

4., ' pi -ope Her* pitch be increased. 

a^,.LQt. -speed will be decreased, automatically . 

- 1U " pr ° peller bladr: ' s are set from the small pitch 

\° ° 19 lare '° 000 1:1 a manner reverse to that detailed 
aoove, 

file pilot from its cabin shifts the slide /!/ over 
into its extreme top position by means of the manual 
coiijferol of the governor. 

Owing them the oil conducted from the governor oil 
pump /2/ to the cylinder /?/ will shut off whilst the 
orifice scavended the oil from the cylinder to the 
crankcase will open, 

The oil pressure in the cylinder is being reduced 
and the propeller blades due' to the counterweights /13 / 


and the propeller blades due' to the counterweights 
inertia forces will bo placed on a large incidence 
angle causing the engine r.p.m. to be decreased. 


C - 207 _-_])e 


P pS«';;:r It 1 " 1 :* ««. 

*>» WM« bottom \ tS t0t 


IhrfT 




rm 



?iS.6p Propeller operation lay-out. 

larp^ne pit ° h settiug from snail to 


'Xiie oil delivered Kith the pump flows in a close 
circuit-comprising also the reducing valve /16/. 

Rated propeller revolutions. 

The folio wiu g conditions must be fulfilled to*en; 
ble the rated propeller revolutions to be obtained s 
There must appear the balans between both the inertia 
forces of the governor weights rotated and the stret- 
ching forces of the spring /18/, respectively, . 

If as a result of any cause the engine r.p.m, 
will decrease up to a certain limit then the force 
cowing from the weights and acting against the spring 
/IS/ will decrease, also, resulting the slide /!/ to 
be shifted downwards anc! the channel /3/ be opened. 



/5/ whore it acts a terminal /V tc 
fitter the propeller IxZ . the 'P^oa /€ 

•OR that the propeller -t- T b ° b ® W>tafced in d l*e 
Oui„, th " °f Plt011 t0 **«*«ed. 

c value '"required^ ^ ^ up t 

weishb pressure *«*» 
rp s ar ^‘ .. 6 ' Sllde A/ ^ shifted up _ 

. ahd dUo thG oiiaunel /?/ be closed. 

tb »'p*°9*u«* pitch *111 ■ 
, , " arK ' uu0 eneine sill sort at the r.p.m. 

^ a Pil0t UP fc ° bh *' n6xfc chan S® Wf the e.ugi! 
^ioa conditions* 


'lEM ; 


iihiv \ 



J'i g* 64 Propeller operation with R~2^rey©lutibn 
governor a t " cohs fcaht J lay y 


When increasing the engine r*p.m* the weight fer- 
ae ting against the spring /l 3/ will increase, aleo, 
Lting the slide /!/ to he shifted, upwards as well a 
cylinder cavity /5/ he connected throughout the 
inal /p / , channel / 3 / $ channels situated .in the 
- r> nvAr tn the roar chamher® 
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prope ilex' cylinder will 
>s under of fch© 

sfcart? fco iaoreasifig 


•ue as Ioq 
be equal 





^SIi'^13002 
•Ce elects; 


" to Supply the 

redraft network 
" bait g r j o p - 


‘ alle lly with 


;enera' 


attached to the 
collector U p/ b 3 
G crewed into tt 
sr-afcor operates 
" oce on the cool 


method: 


cooliri; 


-at or gen 
lr troo line: 
finals /t; 


oh GSK—lpOOZ general 




1 e used output of' 

■ A t0eetto 

'tn •' t- wo ■ EiofeM&iMiiiis 


;ask is bo keep, fcljs 
2deni ' °n. the- load aj 
/ » to secure the go; 
oBdtch'on the geos; 
!Cure the parallels 

age battery and .*$ 


WiU ato well as to se 
generator to the at ox 
‘uerators, respectively. 
The network filter is 
st urbane as 0 f High freq* 
1 network when both the , 
e in operation* 

Th9 generator is a riv€ 

whw dry disc ciutch dout 
Lined shaft, 

Xbe generator is fores 
‘action bat the oil baffl 
well as the arm®, <? n *.ws 




^nomination • 

1* Output nominal .in % ' ' 

2 ^ Voltage nominal in y 

3. Current intensity nominal in a 

4. E,P.M* 

5« Operation period at nominal 
c OQarfcions 

6* Permissible current at genera- 
tor overloaded in A b 

?. Overloading time in min, 

8* Current exQl-ted in dimmed state 
at 3800 r .p.m* , nomi.na 1 vo 1 tags 
and at current intensity in a 

9. Warmed air output required for 
flowing in litres /sec* 


10, Gasket type 

11, Spring pressure upon the carbon 
brush in grams 

12, Weight in kg. 


: ~ — — — 

i — Po oling method ; 

* Self vent i la- * 

l tion and bio-* Selfventilation 
s Wans? * 


3800 - 5900 3800 - 5 c 


continuous 


continuous 


win *30 at nor- 
ml atmosphew 
ric p?essure 

MGS— 8 7x25x22 

,900 - 1000 
12,6 


MGS -8 7x25x22 

900 - 1000 
12,6 


fhe GSK— IpOOi generator is of four -pole direct 
current type with the shunt exciting. 

■The cooling of the generator is performed by means 
of the blower /!/ installed upon the shaft terminal './ll/ 
from the collector side. 



Sanitized 


— dC0 r is provided with 
1 ln the heat to fee 

'arts most warmed up / e . g , 
llr circulation 

-.tor i.lciding /3/ serving 
• snoveis in order the air t, 
the rotor channel, 
the generator fee operated , 
must be blowed around a 

y hy U3ing a respective term: 
or this purpose * 

nerator hour, ing welded is made 
ith the collector lid as veil , 
ange enabling the generator fco 


feed from fcite 
» collector/, 
is caused with the frotiV • 

> s i mult and ous ly 
o be forced 


orient 


me poles are made of an electro technical steel 
et packets. The rotor /J/ consists of the thicik, 

1 cypher, collector winding /10/ and shaft /IV, 
The cylinder made of a special steel sheet paefc 
prises outside a longitudinal grooves into which 
windings are introduced. 
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channels are provided! ^ Wladias a s P e cial vent 


^ ***** ^ 

• the -** — .z.i % ■ 

^ooveTand^oM^'^S 3 7 “ the coll -^or 

ly- v Wlfch aid of ^e pure lead correct 

rator l^ZTol ***** ««- 

special bandages made of *“7^ * ° n lfcs 6Qds a 
however is kept ia ifcs «ires. The winding 

Eade ° f insulating cardboard/ ”T ^ Wed ' Ses 

the cardbo^^alL/ 6 Separ&ted fr0Q the winding with 
The rotor together with tho „• t 
been bandaged is saturated with *“ 

of th . L r a r;:ide? aianoed ° ut *“-*«** * 

^ne lead welded upon the bandage. 

13 ° f 3 se P a ^te copper 

//I / S SpS01al P rofile insulated from each 

other wxth aid of mic a washers. The collector plates 

7 “ ta,d "" 4 » * »»» - *, -1 

Of the clamping shields insulated from the plates 
with a mica rings. 

It is necessary to remember any scratches and 
outs on the collector working surface are inadmissible 
as well as a radial Seating of the ball bearing shall 
not be greater than 0,02 mm. 
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Sanitized Cop 


) roved for 


7 iZ 7 sfceel shaffc — * 

/ 18 / and /l 9/. one of. tht/ti 4 
J eat whilst the seoond one in 
respectively. 

collector lid together with 
' . aa aluEinium alloy. On the 

cd the seat /7/ and fastened 


;he joinfcJbox, 
joint bo;i there 
to the lid 


/8/ * —n with the^sSr ^ ^ ^ 

of t =he a te X tolite fc 1S aIher SU The ted ^ ** Ud % ' 

as well as the bottom * ^ SUpporfc attachment nuts 

with lac to prevent tteTV' T ^ b ° lders 816 cohered 
**« the o.ZJZm m tf . CirCait to be appeared 
then'. a £TOm the b ™«“» is settled ap. tt 

easy aoeess tcM-iTr tB ° P ° rCS feo enable 

actively. * ta 

coee^VL™' ^"VT 8 * - «» ?«*■ «• 

in denendn sa ? e ty tapes of tup types 1 '’ 

~ dependence upon the output serviced. ’ 

, n * Uh thG terminal ^ inserted in a manner 

ports" termiQals to be placed vie i' vis the ' 

The terminals are set properly if the split on • 
Che tape and the collector lid will come in line. ' 
The support /8/ is made of two brass rings *nani ? L 
fcod from each other, respectively, 1 i'-’ 

The brush holders with the brush and the • springs i':r 
are attached to the support* 

The generator shaft is secured against an axially 
displacement by means of the oil baffle /V?f; vrhicii; '$< 
rests with its face against the stop washer, /!?/ and - 


Sanitized Cop 



£-IggUUm DCinn 


vacuum 

instrument! 


destined to drive 
aircraft . 


conical 


Direction of rotation 
Dump r.p # m.: 

maximum /within max. 50 min/. 

- nominal 

- minimum 

Oil consumption when the pump 
adjusted at following conditions: 

r#p,m. 2250$ oil pressure at 
inlet -3 kg/fiq.omj pump housing 
temperature to be greater by 
50® - 60° C than that of the^ 
ambient air one — in ccm per hour 


10 - 35 /at the 
end of the ser-i 
vice period for 
a given adjust- 
ment the oil co 
sumption may- 
reach of 
75 ccm/hour/ # 


r 



minimum 600 /at 
the end of ser- 

520/ pei ' lod min 


° n eroutld a t 
counter- 

mm Hg - U in°iitreg/minuteI P . 

r - q S r HP the PUmp fc0 be 


tcuum 


In the pump housing rotates a steel rotor /ll/ 

1th four vanes made of azbesto-textolite material 
lich travel in a special cut-outs of the rotor, f re,. atyc 
len rotated* ■ ' 1 * ‘ * 




ilfliiiw 


rotor rotates 
The ball bearing / 24 / 
housing whilst other 
housing /io/ faste 
six attachment bolts 
Between both the 
there is introduced the 
In the pump hous 
alloy in common vri 
installed both a m 
regulate the oil c 
The steel bush 
hly housing serves 
tor /21/«, Inside r 
The worm wheel /25 / 
oi the bush, r 

The piston is 
the worm-wheel and 
piston rod. 


on the ball bearings /!;/ and /- 
is installed in the vacuum p 

/l , (-Jjg dr i V j_ a g aS g en 

t0 the P um P housing by means 
/15/. 

pump housing and the' drive o 
paranite gasket / 14 /, 
ing /IO/ cast of an aluminium 
the attachment flange there i, 
anism the task of which is to 
onsumption and the driving clutct 
/26/ pressed into the drive ass 
as the cylinder of the oil regal 
said bush the piston /2?/ is place 
■" / is mounted on the outer surface 
espectively. 

forced to be operated with aid c 
a special pin pressed into the 





1. <*, 3, 4 - vanes, 5 - disc, 6 . bush, ? .. spri 
ll" & TtZ S ^ t p iI>, 9 " at<:aChmenfc SOreW * 10 - &ita houM 

II ~ ~ wormj 13 - ban bear ' ing * 14 - sa*^, 

15 - ■bolt, 16 - rotor disc, 17 - rubber shock absorber, 
18 - centering pin, 19 - pump housing, 20 , bolt; - 
21 - oil regulator cylinder, 22 - pin, 23 - rebate; 

24 - ball bearing, 25 _ worm wheel; 26 - steel bush; 

27 - piston; 28 - adjustment bolt; 29 - nut; 30 - lead 
gaskQt| 31 - shock absorber bush; 32 - nut. 






iSlSpi 


The 

ailed 


ne pump drive j 
■as bolt / 28 / which 

^titter thus in comt 
the oil pump 4 

e addusfciag bolt i £ 

^ ex " hie h t he le ad 
6 oiI is fed to the 
d-fxtting. screwed i 
e lubrication, 


oush 


aaeousi; 


- pis oon is drive a from, the 
r ‘ lth Gear ratio of 0,025.' * J 

The piston /27/ when in 0 per£ 
ave 1 rotory and with forward ~ r\ 
simultaneously with a stroke '•of ' 0 t 

6ach point of the piston 'surf? 

sed curve# ,I> - ^ 

The piston backwards t rave Hit 
to be entered the cylinder ^illst -f 
causes the oil to be forced tteofcg I 
slots in the cylinder into, the -put# 
the collaborating surfaces of the l ‘p 
to be lubricated# . \ 



s 


led l° dU l tmeab of the oi l Quantity delivered i 
!! b f;““ gks tbe be Sinaiag of opening and 
. 1 c lnlet and outlet ports. It is done 

nxng the oil regulator /21/ over and also tog 

pm / 22 / entering the oblique annular out 
pis toil terminal* . 

L°fe!^ fc ° ^ eV0Qfc the l^ioant to be leaked 
e Qt o " > aS ? lpe aad be dr °W^ on the engine 
- d plpe is attached to the exhaust gas« 


0 ^ c . s °* one ^isc enter befcw 

r^ers situated in. the second one, : 
° elastic clutch task is to eli 

! n f ° f the toiire terminal occured, as 
mmish the torque variation if existed 
The spring /?/ situated between b , 
1G coll 'hornting surfaces of the dish, 
against the thrust bearing as well as ' i 
inner side of the drive nut /32/. The f 
of an oil resistant rubber is inserted 
inner face of the drive nut /32/ and « 
respectively* 

The drive nut assembles all elasti 
nents in the drive housing. It is ieeur 
the safety strip /8/ and the screw /h/. 



' ' ?v* 


operation of the 


?u " uum P^mp vanes under action of the centric 

whe " n ro °^® ^ pressed against the housing w.all 

GentriT^ th€ r ° tGr is P^ced in the/pump cavity ex- 

vanes ^ the VOlumes : ****** *!<*' a e^afce 

operate Var ^ their values as the rotdr starts to 


gotor revoluti on S 
Ain f)ou> 


Fig* 6 9 Vacuum pump operation lay-out 


vane; 2 - vane * $ - inlet| 4 - outlet 


Should the rotor he revolved as shows 1 the . arrow 
/fig* 6 9/ the volume between vanes will he, steady’ increa. 
sed resulting the new air to be sucked i$6p the cavity 
through the inlet port /?/* ' ; ; ‘ • 






lSr travelling of the 
©tween fche pump hous 
the . outlet port /4 
Within one its revoli 
f our such air vni.,m, 


‘ s * ne air contal 
vaaes to be for- 
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L 1 joint 
small 


a/ for cylinder segment 
nuts .. 

b/ for cylinder head nuts 

c/ for tighening the eo- 
nical stud bolt nut 

d/ ior use on oil pump. 

and compressor s3si^ts 
e/ for push rod bottom 
cover stud bolts and 
nuts 

f / for use on air distri- 
butor. 


universal joint 
spanner large 


a/ for fastening the front 
cover 

b/ for use on oil sump 
c/ for magneto nuts 
d/ for oil filter bolt 

For passing bolt 


oil pump spanner 

Stick for checkin* 
Top Dead Center 

Timing angular 
shield 


S-4406 


For setting the air disfe. 
butor cam mechanism; and f 
ignition timing* j 


■4515 

•4541 

4567 


Cap lock spanner 
Valve stem punch 
End wrench 8x11 


a/ for air distributor 
setting* 

,b/ for carburetter aSaem-k 
^ bling* . ' a 










feme of part | 


Applicafci^' Remarks 


S? fc ■*®nohTT -4- 

h/ 4 St9rtin s valves 

! «*. fiE-« ay- 

?vS,? pacm ©r r, flinders. 

.4W-) /T I . I 0r leaitioa harness. 


s ~^57?./? o 

l8x°l Sl Spanrj er a/ £ 

, X 10r magneto nuts 

*"» ; ««**«, »« / fe*SS8r “ 011 

s . 4578 | z?: h | o Ma , n 


S— 4578 -rv a nut. 1 as crankshaft 

c , , r ___ ' s P&hner - 14 -& 

&~+577 Valve lever l c ^buretter. 

8-457 9 Special spanner 21 Valve . ins Nation. 

^or screwing inifipfnri * 

f- 4586 7 11M »- “ t0 


S-6188 Extract 
S-6283 | Pliers 


I S-6398 


Spanner 


S-63 9° Sprayer pl ug 
spanner 
Screwdriver 


cylinder. ltl;)ecfcor Into 
p or valve adjustment. 

For cam gear shaft. 

For gudgeon pin springs. 

needle^tiningP metering 


prewar xver -n 

7/B r/M-64953 |f 0r seneral use. 


Screw driver- 
10/PN/M--64S)53 


For general use. 


O^oo ValVe Xever Pw valTC 

03.18.10. Socket wrench For oil scoop. 

03*18.105 Magneto spanner 
03*18,106 Crankshaft span* 


03*18, 107 Cylinder spanner | 

03.18.10 8 Rent^socket spanJ For rocker arm axle nuts 


03*18.109 Bent rocket span- For crankcase assemble. 

ner 17 ^ 


3*18.110 Cylinder spanner For fastening cylinder to 

crankcase. 


mss*** 
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gauge 


i or valve stem cl 
measuring. 

S£i f g f clea — 

for magneto breaks 
for lev ©l gear nul 
for ignition colie 
for injector 


trench 


trench 


/ xox Hastening vacuum 
©/ for magneto clutch. 

For ignition collector 
a/ for oil piping 
TV for injector nuts 
For fair 


pump 


f wrench 19 x 22 
f e ye wrench 


Eye wrench 9x11 

Flat universal 
pliers 

Screwdriver 


eoibly 

For nut locking with \ 


lor sprayer replacement 
For magneto f, 


astening 
tigine hoisting* 
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Ab a fuel the aviatic petrol without admixture 
of tetra ethyl of lead of B -~70 grade is to he used. 
The engine is destined for operation with an 
adjustable pitch pr ope Her and for that event a res- 
pective canalization for a high pressure oil is 
provided, too. 


; ig,2 WN-3 engine /side view/ 




jSfiiaSrtj 


The crankcase of the engine is being made of ’ v 
silumin alloy as a sand casting, 

The front part of the crankcase comprises a cam 
and tappets drive , and is covered by means of a front 
lid made of AL—4 alloy, too. 

In the front lid there is pressed in' a thrust 
ball bearing of the crankshaft# • *• ’■ 

The .rear pert of the crankcase is caste d as a 
whole in common with a rear chamber, and also with' a 
mixture chamber, ' 

The mixture chamber in form of a. ring is provi-*- m 
ded with seven outlets for separate suction pipes, res-* 
pectively. 

On, the bottom part of the chamber there is situ- « 
ated the attachment f large of the carburetter# ' 

In vicinity of separate chamber outlets there 
are placed some bosses to enable six shoCkabsorbers 1 'of '• 
an engine elastic suspension to be fastened. «* 

Tne rear chamber as a narrow and lengthened reaj - 
part of the crankcase is provided symmetrically to hot! l 
port and starboard sides with the planes for the en-gU* m 
ne accessories attachment* 

The axis of everyone accessory is perpendicular 
to the engine axis* 1 - v &: 

The engine accessories are driven by means of - 
the spur gears* . ■ • ‘ 

All the shafts of accessory drives are lubrlcaw 
ted with aid of the oil being conducted under pressure 
through special orifice stand also through a 'Steel h&bpi ,'!$ 
dipped in the crankcase* -- v ‘, ^ 

In the top part of ‘rear chamber there is place# 5| 
a vent pipe adapted for an inverted flight within a r ‘ ( i 
short period, only# ’’ " ;,y V ; Wj; 



*onu and 


crar tease parts to the sump made 
ped .with a lubricating; oil filter 


.07 and equip- 


3 ?ig.? W&-3 engine /hack view/, 


The draining plug of a special design is being in- 
stalled at the lowest part of sump cavity* 

The- lubricating filter may be easily removed for 
cleaning or replacement, too* 
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Crag ksliaf b m c hag i sm. ■' ■ a 

The crankshaft is made of high-grade heat-treated 
steel alloy of 25CMSWA mark/ • . ' 

It Is divided and rests against' -two roller baa-‘ • 
ring, respectively. ^ ^ ■ 

The balafts-n eights are. rivet ted to both arms of 
the crankweb* - ' . • i r r 

Both, pax 4 ts of the; crankshaft are coupded by 
of attachment bolt* ’ ' 1 *0/ 

Lubricating oil under pressor e is being forced" ’ 
through the crankshaft hollow and then It passes to v 
the main bearing and the crankpln as well as to fcW- 
front part In order to lubricate the camring bearing /A 
On leaving the various lubricating points the oil 
turns to the sump for filtration and recirculation# / V 
The front crankshaft Journal is made according to ■ . 
S P A *E. ho *20 standard* : . *, _ 

The crankshaft mechanism consists of the master -j 
rod and of six link ones* The link rods ar^T coupled ; ’ f! 
with the master one by 'means of ’link rod '•pirn /KmxcklA^ 
pin/ .drilled out and carbonised, respectiy&XyV / ' " 

The master rod made of a heat^threated Steel ~ ' / 
alloy of 18CMIWA mark. Is provided with a main, lead* ’ . ;'j 
bronze bearing and also with a gudgeon pin bearing mX] 
de of zinc brohse alloy* ^ 

On t lie master rod base there are situated .six! //T 
double holes being destined for remaining link rod pih$ 
The link rods as a precision drop stamp! ngS-ape'/J 
made of AIC-6 aluminium alloy* ’ a « 7// 

The side surfaces of said connecting -rod& are upt*' 
machined* The gudgeon pins are inserted ipjfco 
rod material directly without using any ‘bronze bashes y- 
In that event the design is simplified and tophpologi^ 
cal • operations are reduced, consider ably* .-h/h / 

The link rods are not subjected t&; bo ^paired' tv / 
but to be replaced by a new ones | only,. *_ 6 '' 4 






The cylinder sleeves arc made of 3 8C!iU Ju A stamped 
reel. The. inner surface of cylinder sleeve is azofci- 


Each, cylinder is provided with a flange to enable 
the attachment of the cylinder to the engine body by 
12 stud -bolts of the anti-fatigue type to be secured. 

Finned cylinder heads being cast of AL-3 alumi- 
nium alloy are screwed upon the cylinder after having 
been warmed-up f to the limit required, previously* 

The heavily ribbed die -cast light metal cylinder 
head comprises .the combustion space and valve passages 
The inlet and exhaust passages are arranged to 
both sides of the cylinder head and are inclined with 
an angle of 70 ' deg. each other. 

Two bronze spark plug seats with a ^thread of 
Ml 8 x 1,3 as "well as one seat of the starting valve 
with the ssftae. thread are placed in the cylinder head , 
too. 

The rocker chambers are cast in common with the 

' • ■ • ■ ^ if. . 

cylinder head and are secured by means of covers made 
of ML-3 magnesium alloy. 

Light ' metal pistons are used /.AK -4 alloy/. Each 
.piston carries two compression rings with high tangen 
tiaX close load, as well as two oil scraper rings. 

All the rings are made of a special cast-iron a 
then chromium-plated, externally. 

The gudgeon pins are lubricated by oil splash, 
whilst the connecting rod, ones are lubricated by mean 
of a special scoop delivering the oil. 

Both the pins are made of I8CI1HWA steel carbon! 




assembly 


Cat: gear assembly of the engine consists 6ft 
double caairingc With four cam lobes, valves, valve 
guides, push rods with hardened thrust pads and cups 
at the ends, roc ter arms as well as of push rods ,thbes,< 


The c a tunings are made - as 


thin walled steel- 


.ring with an external toothing and also with double , 
run. w ays of ca.nrings being carbonised and grinded. ■ j 
thoroughly « . , 1 ... ' 

To enable the earrings to be turned they are pres- 
sed firmly on the duralumin nave which revolves with I 


aft together. 


The tappets made of a steel carbonised . are- drilled 
through and equipped with the rollers*- The tappets are j 
running in the guides made of aluminium bron.se firmly 
attached to the front crankcase part* • \ 

The lubricating oil is being forced under pressu- g 
re to each guide and thence it is passed through the 1 
orifice in the tappet wall into the push rod and also 3 j 
into the rocker arm* • ’ A 

The push rods are covered by means of: duralumin tubes \ 
and sealed between the cylinder heads and the crankcase :‘.j 
with aid of rubber hoses and the clipses . ' j 

The inlet and exhaust valves are made of chromium ■! 
steel of Chl2M mark. . .... f 

The stem of the valve is surface hardened and is ""pb 
sliding when in work inside the. guides made, of a spe-‘* -/| 
cial cast iron and inserted into the cylinder heads* - •;§ 
The rocker arm as 25CMIWA steel stamping is beityg- p/ 
not machined externally. It comprises a needle bearing- -V 1 
as well as a roller pusher. ’ . ^ 

Around each valve two spiral springs are insbaW \ 

led . §j 

. ’ a; "■ yf 

The rocker mechanism is lubricated with the oil -l' |l 
conducted through the push rod to the rocker arm b 


GE) 


* - * >« I'*. -4'- . * v f’At.vr ..'U 


. ' ■ ^ 'i' [\f. 

' tylhiW- -k'-U 7 
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The rocker arm as tell as the valve stem are lu- 
bricated by' oil splash. 

The rocker chambers are connected with aid of 
tubing by groups: 1 # 2, 7 cylinders, and y 9 4, 5* 6 
ones, respectively. Surplus oil from rocker chambers 
of 3 , 4, 3 * 6 cylinders flows down to the lowest point 
from. Khich is being dr awed through a special pipe lea- 
ding to the oil pump, 

Surplus oil from rocker chambers of 1, 2, 7 cyl. 
flows down into the crankcase, directly. 

Ignition 

For ignition the mixture two screened nagnetoes 
of BSM-7^ typo with automatic ignition control are 
installed. Both the magnetoes are arranged in the top 
part of the rear chamber. 

Gear ratio is being equal to 7/d in relation to 
the c panics haft revolutions. 

The ignition cables braided enable the current to 
be flown to each cylinder being equipped with two 
plugs of SD-48-I^ mark. 

Lubrication ' 

The engine is lubricated by a forced-feed system. 1 
A gear pump driven from the crankshaft draws oil from I 
the oil tank through the . lubricating oil filter and 
forces it to crankshaft as well as to oil systems of 
the rear chamber and the front part of the crankcase. 
The oil flows to the pump through a check valve 
preventing the lubricant to be flown by gravity from 
the oil tank into the engine when not in operation wit- 
hin a long titne/period. 





Tlie reducing valve of ball -type maintains a con- - ; 
stant oil pressure when in. work within limits from. 5 ‘ 
to 6 kg/s q # cm* and also is being connected to the ouft- 
lot of the drawing space. V 1. ' 

In this event it is possible to keep the lubr.it 
o a ting oil still in circular notion to ensure the oil : 
temperature to be equalized in the oil system- as -h 1 
ft hole » 

The engine comprises two drawing spaces /stages/ 
the large one collects the oil from the sump through 
the thermometer • chamber whilst the small one collects 
the oil from the -cylinder head oil system* only, The. 
lubricating oil collected from the whole- engine as Wei: 
as from the reducing valve is being conducted to the 
oil tank y ane-st. '. ' V : 

The oil pump transmitting ratio equals to 0^5" * 
On the top cover part there is installed a terminal , ' l 
of the revolution counter generator shaft* . \ h. V.p 


it.ie-1 supply system 


The task of the HTK-12AS •fuel pump! is ' to’. : s%p3y ' : 
the engine with a fuel* It .is mounted on the top part 
cf the air distributor* Transmitting ratio equals- v : 
to 0,5:1* 

The fuel is being supplied under constant pres&u-* 


re oi 


0,2 - 0,4 kg/s q* cm* to the K«~l4Y$i~3 


of membrane type. • ft/-’-/ f 

The K-14V*M carburetter is from the.’;.: 

K-14EP one. Tor this purpose’ the injection needle must, 
be replaced with simuitaneoos hanging the timing and • 
the carburetter inlet choke, 'X 


m 



r ft "" - V- : 
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s texting is pneumatic. Air distributor 


Starting 
Engine 

of Wb-3 engine is- arranged on the rear chamber and. ser- 
ved as a base of the fuel pump® 

Compressed air is delivered by means of steel . 
piping to the starting valves placed on each cylinder 
of the engine. 


1.02 vVH-3 engine general data 



1.02.01 Design data 

Engine mark 
Engine type 
Cooling 

Cylinder number 
Cylinder bore 
Stroke 

Displacement, all cy- 
linder# 

Compression ratio 

Crankshaft rotation . 
direction 

Starting 


m~5 

single-row, radial, 
air --cooled 
7 

135 mm dia. 

134 mm 

13,42 Itr. 

6.2 

clockwise, when 
viewed from behind, 

pheumatic* 
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1 * 02.0 2 So. n i n e r a 1 1 n 


. fake -off * 
power j 


i J oii'er 

R 9 ir t> i.i* 


■330-2 -%i 315 - 2. % 
2500+1 %l 2350.; 1% 


SjjGoific fu, 1 
c o ri s u tap t i o n p; /ft . p /hr 


s 250-270 s 240-260 


Specific oil 
c o n 0 ump t i o n a /li * p pea 


remise 1 ole o por a- 
lion -o or loci - van . 


Rated 

power 


Continuous 
work rower 


283- 2 % 235-2 %\ 


2250 a 1 % 
220-235 


continuous 


2100*1 % 
210-225 
max * 12 
continuous 


Lliniaium conet ant r*p*ui* -• not exceed of pou r.p.m. 

Warn inn : In-line operation, at 2650 r*p*n. may not be loa- 
ner than :r:; t one minute* 

\\ li — 3 engine : r subjected to be operated at full 
throttle within 2100 - 2p0G r *p*m* when using 
propeller, too. 


1 * 02 * 03 Equipment 


V.ll- 3-09 oil pump 

- 

1 

pee. 

Kld-vVW carburetter 

- 

1 

pcev 

SB « i — 7 1a ' & gn e to 

- 

2 

pees /port 
starboard/' 

BlSI-12 -AB fuel pump 

-» 

.1 

pee. 

.Sis - 3-11 air distributor 

- 

1 

pee* 

VvR -1 propeller /Variable pitch 
or rigid pitch/ 


1 

pee* 


... •- - ■ ■■■ 1 

Sanitized Copy Approved for Release 201 1/02/1 1 : CIA-RbP82-b6038R00160004006l-1 m 



1*02.03 Acid it tonal ac c essor ic s 

£-2 rotation, governor, transm.ratjA- 1 
AK-4S vacuum pump 
G3K— 1300 ” go no ra t or 
AK -v’ Oil c o rnpr e ss o r 


1.02.04 weight and, dime ns long 


Engine weight dry ' / 
Diameter /overall/ 

Le tig t h , ov e r all 

Propeller crankshaft journal 



2,31 


- J«£©6 moi 

XUffi. 


according to 3 AS 


— • ■* * 20 


! 


1.02.03 Cylinder head temperature 



Desired 
Minimum 

Maximum - dfiring take-off and 
climh max. 13 min./ 

Maximum — rated power -con ti- 
ns operation 


150°c 


100°C 


250°G 


220°G 


06 Fuel and fuel system 
Fuel grade , 


.„J3“ r /0 /acc .to GOST 
1012-3V 



Octane number 

- 

70 min. 

Carburetter: a/ type 

, - 

X-14WM 

b/ ITo.oF 

pieces - 

1 

Fuel pressure before 
ret ter 

carbu- 

0,2 - 0 

Mixture temperature 

- 

5° - 12 ' 
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/according to crankshaft revol. in degrees/ 


Inlet valve: 

a/ opening before f .D.C. - . "26 £ 4° 

b/ closing 'after L.D.C* - 64 1 4° 

j&haust valve: 

a/ opening before T.D.C. - 57 + 4° 

b./ cloDi n<" after f.D.C. ~ 2? + 4° 

Play between valve stem and 
the rocker lever roller in 
coold conditions 

a/ in reference to engine 
operation - 

inlet valve - 0,5 ~ 0,4 mm- 

exhaust valve - ' 0,4 - 0 , 5 mm. 

b/ in reefer ence to cam 'gear 

adjustment - 1,2 mm* 


1*02*09 Ignition system 


Type of the system ~ screened 

Llagneto: ? : -'V. 

a/ type • BSM-7'M 

b/ ho* of pieces • - 2 • 

c/ transmitting ratio - . 7/4 

d/ direction of rotations 

for star' board magneto - c loc ksrlse 

for port magneto - counter-clockwise. 

Getting of the magneto on- / / 

the engine - according to cy lip-. 

der No* § - 

Advance of ignition measu~ . - r • . . >'i 

red in deg. of crankshaf t • ; * 

rotations: ' ^ %.> ’ • ’/ 

for starboard magneto - 28° * , 

for port magneto - . 27 ° . 









. 


\ 



Cylinder ignition, sequence 


I* 5f 5, 7 f 2, 4 

6 f 1 



Spark plugs 
a/ type 

b/ No. of pieces pro cyl. 


-Bb ceramic 


1*02*10 Starting system 

Distributor type 
{Transmitting ratio 
Direction of rotation 

Servicing period guaranteed, 
up to first overhaul 


WH-2-11- /disc/ 

counter -c lock wise 
400 hrss * 


notices Direction of the access cries rotation is 
being settled when viewing from drive. 


1.05 Fuels 


As a basic fuel for WN-3 engine an aviatic petrol, 
non leaded of B— 70 mark /according to GOST 10 12 -5 4/ 
with an octane number not lower than 70 is to be used. 


1.05*01 B-?Q petrol chemical data 
/GOST- 1012-54/ 

Octane number 

Initial temperature of distillation 
10 % of 'distillation at temp. max. 
40 % *' *' min, 

50 fo w w max, 

90 % * 15 max. 

97,5 % " " max. 

Deposit and loss* /together/ max. 
Remainder after distillation max. 
Vapour tension accord. to Reid max. 
Coagulation temperature max. 


70 

min . 40 °C 


145°C 
X80°C 
2,5. % 

1,5 % 

360 nun Hg 


~( - 20 - 






Acid.es contents in 100 cu.cm 
of botrol max* 


1,2 mg KOH, 

100 c ii . c n o f pe tr o 1 mar: . 


2 ULg 

Contents of real sulphur in 

ICG cu.cm of petrol mail. 

„„ 

0,03 mg 

Contents of water solutions 
of acides and lyes 


inadmissible 

Contents of mechanic soilness 
and water 


inadmissible 

0 ora o e .1 o n t e 3 1 

- 

bears up 

Transparency 

- 

tr an sp ax* en t 

Colour 

— 

colourless. 


1.03.02 servicing lag tract ions 

1. Check before filling up the aircraft tanks whe- 
ther a fuel prepared is being of that grade; as / 
given in a certificate as well as whether there 

are no signs of mechanical soilness or water. 

2. When filling up the funnel with a thick gauze '! 

and. a chamois should he used. 1 | 

3. Before fuel tankage the aircraft should be eart— g 

hed thoroughly. J ■ 3i 

4. Aircraft tankage during raining must be avoided. . 

3. The aircraft fuel system should be filled up .3 

according to TS-3 H Bies n Aircraft Inspection ' s 

• and Scheduled Maintenance Works. ’ 


6. Before engine test and take off remember to as-.. - : ‘i 
certain, whether the shut off valve /of anti-fire } 
cock/ is opened. . -3 



LUCC 


For both su rimer and winter servicing of Y/H-3 
engine the oil IB-20 or MK-22 /GOBI 1013-49/ is to 
bo used, 

Ghould the ball-joints of control levers be grea< 
sea as noil as the engine parts cadmium and zinc -pla- 
ted be preserved the technical vaseline must be used 
/G0S:$ 782-4?/, 

Lie t all c parts not -protected with lacquer coating 
are to bo Reserved by means of gun grease /GOST 
3003-43/i 


1 « 0 4 « 0 i MS -20, jviii—2c oil c ne mioal data 


fays .ic al-c he sic al properties 


MB -50 


1* s 

8 pc c if ic 

gravity ma 

r:* ; 

0,895 

$ 

0 , 905 

2 . : 

Vise 0 sit 

s at 100°G 

/in CBT syst./ndbj 

20 

s 

22 

3* S 

Ignition 

te rape rat :m 

e according to s 


* 


t 

Martens - 

Pens ki - | 

in* oc 1 

225 

■ g . 

250 

4 , 1 

Acid Hive 

ber in mg 0 

f KOH/g ! 

0,05 

1 

0,1 

3 . I 

Contents 

of coke ac 

c.fco Nondr adson s 


« 


% 

■11 ax « y 



0,3 

% 

0,7 


I I V 


0 o lo ur nc c, to hi. ubos ki /mix t ur e * 
c one is ting from 13 parts of oil and * 

83 parts of colour* less ligroine/ * No* HA? 

Coagulation, temp, not exceed /in°C/s -18. 
Mechanic soilness * absence 

:-•> f- Ci -n 


Water 

0 on tents of vs a ter solutions of 
acidos and lyes 

Asli-c on tents nmi */• 


% absence 


absence 

0,004 


0,004 




1.04*02 Servic ing instructions 


X. Before oil tankage the sd.r-caechar.ic has. for duty 
t;o check the certificate of petrol fitness, as 
sell as whether there are no sighs of mechanical 


soilness or water 


2. filling up of the oil tank racist he carried out 
with aid of a clean funnel with a thick gauze* 

3. The aircraft oil system is to he fi3,led up accor 
ding to u f8-8 Bias Aircraft Inspection and Sche- 
duled Maintenance Works* 1 . 

Special care must he taken to avoid the possibi- 
lity the oil tank to be over filled as the oil 
has a tendency to enlarge its volume due to j 

warming up when engine run* 

4* Before engine starting check the oil cocks for 
reliable position* 

3* When performing the procedure of an. oil diluting 
by means of petrol a respective instruction, 
should be observed* 
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2*00 UNPACKING- D3P2 ES Hk YATI0H A!': I) COUNTING 


OP THE SHOUTS OH THE AIRCRAFT 


2*01 Engine unpacking 


The transport box of the engine is of a cube form, 
It consists of two parts: the base /bottom/ and the 
cover* The engine packed into the transport box is be- 
ing fixed to the bottom by means of four attachment 
bolts inserted into the orifices of the engine mount 
lugs. 

Except of the engine there are placed in the tram 
port box ; the bag with tool Rkit, the set of spare 
parts 1:1, the engine log book, and the specification 
form of the transport box. 

The unpacking procedure of the engine is as 
follows: 

a/ withdraw the lead seals placed on the bottom part 
of the transport box; 

b/ draw out the bolts coupling the hinges ; 

c/ remove the cover by lifting it upwards, gradually j 

d/ remove the cover from the engine; 

e/ inspect the engine by visual examination and check; 
the engine Ho* and also the accessories No., the 
data of preservation works performed and its condi- 
tion, the contents of transport box in respect to 
the specification form, and the engine documenta- 
tion for completness. 


- 24 - 
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In. case the engine or its accessories are' f si lured* 
the equipment packed in does not to, foe in. agreement 
with specification form enclosed, as well as the tool- 
hit* or the spare .parts are not complete the reclama- 
tion report should foe draw up and foe sent to the fac- 
tory , 


2.02 Engine and its accessories depreservation. 


In this sub -chapter is Ascribed the engine',- 

and i ts ac cess ori e s depr e se rvati oh . works d arr lad out ; ■ 
in. field conditions /being preserved- for" a period of , 
one year with aid of 5&ML • grease/, -' y 

Engine' and its accessories depr esemt ion should ; , 
be performed in an airplane factory according ho a spe- 
cial instruction delivered by engine -factory’* •• •; 

It. is necessary to remember the _ctepr enervation ; J 
works must foe carried out with a great care, as* in 
other case the engine work may foe incorrect one* 

The engine should not foe depr e served when its 
temperature remains below that of +10^0 /the most. -SU'X— 
table sole e is the room closed/. 


2.02.01 Engine depreservation. 


Should the protecting grease foe removed from the'; 
engine the 'following procedures must pe dfB.es ; 

a/ When the piston’ remains in B.D.C, ppsitidn inject' - 
thru the top spark-plug 'holes into the cylinders ! 
/by means of /tmiattal. pump/ some' 200. -•/500 QU«m‘ctf • ‘ 

oil at temperature of SO - 100°0 and thence turn. ^ . 
the crankshaft by XQ revolutions^ approximate! yVv\ 
When turning with, crankshaft the top- spark-plug- 
les must not foe pinged. J d,;, : a t 


'We:dMjr 
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b/ Unscrew the blanking plugs of bottom /rear/ j 
spark-plugs and by turning the crankshaft drain 
the oil from cylinders* completely* 
c/ Perform the accessories depreservation works in 
accordance with a special instruct ions * 
d/ Depre serve the external parts of the': engine. The 
protecting grease- withdraw by means of a hair/ 
brush' moistened, in the petrol* 

Hot ices Special care must- be taken, when perf or- 
- ming depreservating works- to prove a. t any 

•petrol to be penetrated on. the ignition 
cables as well as into the' front thrust: 
bearing* . •> •• : 

e/ Wipe the engine dry by means of clean rag* y 
f/ fill up the crankcase /thru the Vent orifice/. '■/ 
with an. oil warded up to 80 - 100°C using a fun- 
nel with thick gfuxse and then wait Vi thin 
5-10 minutes* 

Thereafter drain the. oil from the engine comple- 
tely through a special drain plug' arranged in . 
the sump*' , a v 

The procedures detailed above /item f/ must be . 
carried out after the engine has been installed 
on the aircraft, if there are no possibility to 
place it vertically on the engine tpes tie* ; 
g/ Unscrew the blanking plugi f rota the 'bottom, ex-; • 
haust pipes* .Should the blanking.; pljigs be . lab 
the exhaust pipe from fourth and fifth cylinder 
must be withdraw ed and the oil from .mixture j 
chamber as well as from the. exhaust piles' be , -| 
drained thoroughly* • • 

Notice's It is not allowed to use anew /the oil 

drained from the en gl ne without Checking 
its moisture grade,' previously. : ' . 



2.02*02 Carburetter dejreservat ion. 


Carburetter should be depreserved in woi’kshop 
conditions when the ambient air temperature is not 
loner than +20°C. 

nhen depreserving the carburetter is to be 
dismantled from the engine and the following works 
to be tarried out: 

a/ Dopreserve the carburetter externally using the 
hair brush moistened in petrol, 
b/ Performing the inner depreservation proceed as 
follows ; conduct the petrol under pressure not 
greater than 0,5 kg/sq*cm thru the inlet end- 
fitting within tine period not lower than five 
minutes until the clean, petrol appears in the 
orifices of the needle. Simultaneously conduct j 
the air /under pressure not greater than 
0,2 kg/sq.cm/ through the intake pipe to enable 
the ball valve to be opened* 

When supplying with the:- fuel the throttle must 
be 5 - 6 times closed and then opened, complete!; 
Notice : Should the pneumatic system with a pres- 
sure required /0,2 kg/sq.cm/ be lacked 
it is permitted to open the fuel ball- 
valve by pressing against the membrane 
through the plug orifice arranged in the 


c/ Wash and then blow through the carburetter ■pneu- 
matic system by injecting the petrol and also 
conducting the^ air through the dynamic pressure 
pipe and suction jet orifice* 

The pressure of air bio wed through must not ex- 
ceed of 0,2 kg/sq.cm* 

d/ After the' depr-eservating works have been carried 
out wipe off the carburetter with clean rag 
moistened slightly in petrol, if necessary. 
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e/ Un.sc re Vi and check the .fuel filter for c lean-* 


hot ice. t_ It is necessary to remember when- depre- 
servatlnr: an absolutely cleanness to . he. 


IHe petrol. should: be chsckoa for mecha— /•> 
nical -par tides - and -whether it is stored f 
la a proper conditions, . ■" j 

Bor d epr e seriating . . vf-or-ks the Ole an petrp ► 
of B~?0 grade must be' used, 1; V J 


2, 02 ,0^ Fuel pump dep reservation 


Bor removing the preventing oil from tile fuel 
pump it is necessary to poor in. into the inlet eod«s>. 
fitting some petrol and thence to crank the engine 

shaft, repeatedly, ' ■ 

Should the clean petrol he flowed out from the, 
pump it is a sign the fuel pump is : heing dapreaer- , 
ved, completely# 


2#02«04 IteLfme to denprpseryatipn, - 


When depreserv&ting the magneto proceed as 

follows i ' 

a/ withdraw -a distributor shield, remove a preven- 
ting grease using a hair. brush moistened in .pe— ?. . 
trol and also wipe out dry'by means of chamois 
the following ports: cam, distributor spring, 

' contact device, castle nuts of -attachment bolts* 
and breaker contacts, . .‘ f \ ; 

b/ Grease the spring with thin layer of turbine .. ' 
oil by means 01 brush,' p ' ; 


-j~ >.'rrvs.vsiautBt*, ;j| 
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Notices ; 1 . When greasing the spring mey not be 

deformed. The grease must not penetra- 
te on the breaker contacts. For secu- 
rity reasons the breaker contacts with 
aid of dry chamois should be wipped out 
2, When performing the depreservating 
works after a long period of storage 
/not lower than one year/ pour into the 
grease box some 10 - 15 drops of tur- 
bine oil according to GOST 32-47 st a Go- 
dard. . - | 

3* The places corroded wipe out thoroughly 
by means of emery cloth of TT 000" grade 
and then smear slightly with a preven- 
ting oil. 

After the corrosion products have been 
discovered on the springs, breaker con- 
tacts or on the cam working profile the 
said parts should be replaced by new 
ones. 

It is not allowed the above detailed 
parts corroded to be wipped out with 
emery cloth. 

2.02.05 Generator depreservation 

Generator depreservation is being restricted 
to withdrawing of a preventing grease from the 
bolts fastening the poles. It should be removed by 
means of a rag moistened in a clean petrol or with 
aid of a brush. 

When removing the grease by means of brush 
take care the petrol not to be penetrated into the 
generator cavity. 


Places free from grease wipe out with a clean 
and dry rag, thoroughly* 




After the depreservating works of the engine 
and its accessories have been carried out enter in- 
to the engine log book a respective annotation 
about operations performed. 


2,03 Engine mounting on the aircraft 




When performing the engine suspension on the air 

craft the below detailed procedures must be cax*ried 

out s 

1, Fix the wire cable both, to front crankshaft jour- 
nal and to the rear lugs, respectively. 

2, Unscrew four bolts fastening the engine mount to 
the transport box. 

3, Lift the engine in common with its mount, 

Notice : A lift with disposable load exceeded of 

300 kg must be used. 

4* Fix the engine mount to the aircraft. 

3. Connect the fuel and oil system as well as the en- 
gine control one according to aircraft assembly • 
instruction* 

6. Screw in the sparkplugs applying' slight ly their 
threads with a graphit grease simultaneously, and 
connect the ignition leads, , 

7 # Wipe clean the -crankshaft journal. Apply the groo- 
ves and cones slightly with a graphit grease, in- 
sert on the crankshaft the hub with propeller to- 
gether, tighten the propeller attachment nut with 
a torque loaded spanner /50 - 60 kgm/ and safety it 
correctly, 

8, Check the propeller for beating according to "Pro- 
peller Maintenance Manual". 
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9* Insert the propeller spinner. 

10* Regulate the tightening of the engine cost ling 
locks and secure the locks adjustment* 

11. Rill up both the fuel and oil systems and vent 
them, with a great care. 

12. Check the engine installing on the aircraft for 
correctness. 

Notice : When inspecting a special attention must 
be paid against; 

a/ tightening of both fuel and oil systems; 
b/ proper adjustment of the engine control; 
c/ all security devices. 

13. Prepare the engine to set acting. .9 

Notice s All the works required when engine instal- 
ling must be performed by means of a proper 
tools. .j 

The nuts and the bolts should be tightened 
with a torque spanner to prevent the threa- ■ | 
ded pins and bolts to be f allured# All the 
provisional /temporary./ me thods of engine | 

mounting are forbidden* . ,|! 

Proper installing of the engine on the air- p 
craft must be checked by a ground engineer, | 




2 .00 'ENGINE PREPARATION FOB PLIGHT 


3*01 Pre -flight inspection 


Ere -flight inspection and engine ground test is 
necessary to secure a reliable and correct operation 
of engine run when airborne . 

Before beginning the inspection of the engine en- 
sure whether the magnetoes are switched off* 

The inspection procedure should then be as fol- 
lows s . • . 

1* Check both the fuel and oil systems for tightening; 
all the drain valves and also passing ones for cor- 
rect position and for security* 

2* Check the engine control system. 

3* Check both the fuel and oil systems for refueling. 

4, Check the propeller for condition, propeller spin- 
ner for fastening and all the' engine cowling latches 
for correctly locking. . . , ' 

3. Check by visually examination the engine *as well as 
its accessories for condition. 


3*02 Preparation of engine, to start 


A number of additional operations must' be done: 
however, before the engine will be ready to starting, 
and the following sequence of operations should be 

adopted; ' . 

1. Carry out the engine inspection before flight. 

2* Inject into each cylinder some 30 - 50 g of MS-20 
oil while the pistons remain in their B.D.C. posi- 
tions. This procedure should be performed before 


- ' a 


n : m 


S 
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first starting of the engine as well as after the 
engine is to be out of service for a period of 
more than five days* 

Pour into the crankcase some 3 Itr of MS -20 new 
oil through an auxiliary oil system of the aircraft 
/or thru the front vent-orifice/* 

Should the temperature of ambient air be lower than 
5°C it is necessary to pour into the crankcase and 
cylinders before each engine starting an. oil warmed 
up to temperature of 7° - 80°C. After making this 
ensure that both magneto switches are "OFF" , then 
crank the engine by 3 - 5 revolutions. 

Notice ; It is strictly forbidden to fill the cylin- 
ders with oil quantity greater than that 
detailed above. 

Should any excessive resistance when cran 
' king he noted the plugs must be unscrewed oij 
suction pipes from 4 and 3 cylinder be re 
moved, enabling the surplus oil to be drai- 
ned. For this purpose the engine crankshaft 
with 8-10 revolutions must be rotated, 
simultaneously. 

Failure to observe such instruction may re- 
sult in damage to connecting rods or cylin- 
ders because a surplus oil remaining in 
the combustion chamber results the hydrau- 
lic shocks to be occured, 

A quantity of oil filled the crankcase as well as 
the oil tank may not exceed a quantity permissible 
detailed in "Aircraft Maintenance Manual". 

3 # Place the rotation governor control lever in posi- 
tion "large pitch" /for a propeller operating in 
accordance with a simple scheme/. 

This procedure eliminates the oil from the main oil 
system by the governor pump during starting to be 
sucked out* 


3? 
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4* Place the altitude correction lever in normal 
position ,T H tr * 

3« Check the air pressure in the aircraft pneumatic 
system* It should remain within limits ' 

45 - 50 kg/s q * cm* Should the engine starting be 
performed by means of an airfield bottle it must 
be connected to a respective end fitting of air- 
craft pneumatic system. 

6* Open the shut valve and with aid of hand pump ob- 
tain befox*e the carburetter a fuel pressure of 
0,15 - 0,18 kg /sq.cm. Ensure whether there are no 
leaking of fuel from the carburetter. If any 
exists, however, a defect must be withrawed by 
cleaning the ball valve, 

7* Drain from the sump filter some 0,5 - 1 Itr of 
fuel. 

8. Should some doubts exists the oil pump is to b© 
filled up completely, it is necessary to unscrew 
the drain plug and to check the presence. of the 
oil in the compression part of the oil. pump during 
rotation of the propeller* 

After discovering the oil system is to be .stopped 
at its intake by an air plug disconnect the pip© 
from the oil pump inlet end-fitting and also vent 
the oil system thoroughly* 

9* Place the pads under the aircraft wheels and with- 
draw from the area of some meters before the air- 
craft all the loose objects. 

5*03 Engine starting 

After the pre-flight inspection as well as all 
the procedures required to prepare the engine for 
starting having been completed it is allowed to start 
the engine directly* 


;( - 34 - ' y 



In this event It is necessary: 

1, To put the throttle lever in position corresponding 
. to 700 - 800 r.p.m. 

2* To give the engine several strokes of the priming 
pump. In summer some 2-3 whereas in winter 

3-5 strokes are usually necessary, 

IT o te i It is not allowed to prime the engine with 
an excessive amount of fuel because of the 
oil washing off the cylinder walls resul- 
ting the pistons and sleeves to be seized or 
the fuel.. in the intake' to be fired when engine 
starting, - 

A. hot engine does not ordinarily require pri- 
ming, | 

3. Give also the command: "be clear of propeller" and 
after the reply: "all clear" switch on battery, 
open .the compressed air valve, switch on the magne- 
toes and the ignition coil. The engine should be- 
ginn to work after 2-3 revolutions of the pro- 
peller® 

After the engine has been started close the star- 
ting valve and the priming pump. In case of irregu- 
lar run of the engine at 700 - BOO^af.p.m. an increa- 
sing of r*p*m. up to 1000 - 1100 r.p.m. will *be 
allowed. When the engine begins to work observe the 
Oil pressure gauge. It -should not be lower than 
3 kg/sq.cm. after 10 - 15 seconds of engine rung. 
Should the oil pressure be lower than that recorded 
above the engine must be stopped immediately and 
the defect be discovered. 

r 4. When engine operation there is not allowed to get 
out from the front cockpit, to stay in the plane 
of propeller revolutions as well as to stay nearby 
/the. propeller-, /> 


^ % 
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5* When the engine has not started - switch off the 
magnetoes, turn the propeller repeatedly, prime 
the fuel into the cylinders, and repeat the engine 
starting procedure anew according to item 3* 

If an excessive amount of fuel is being primed 
into the cylinders /the petrol is dropping from 
bottom cylinders and the carburetter/ switch off 
the magnetoes, shift the throttle lever into posi- 
tion "full speed", and turn over the propeller in 
opposite direction by 3 4- revolutions in order 

the cylinders to be vented. 

If the engine fails to start after 3 - 4- attemps, 
consult the instructions that follow on engine 
trouble to ascertain the possible cause. 

It is noticed oftly the troublesome engine starting 
is being caused by unsatisfactory depreservation 
of the carburetter as well as by air plugs in fuel 
system. 

In case the carburetter is being not supplied with 
fuel correctly it is necessary to open the throttle 
completely, to unscrew the plug of the air chamber 
/Fig. 9/, to vent and also to pour over the carburet- 
ter by pressing against the membrane attachment 
screw * 

Should the incorrect depreservation of carburetter 
be noted it must be dismantled from the engine and 
be depreservated anew. 

Note; To avoid the possibility 6f any inadvertent 
accident when propeller to be turned all the 
precautions must be taken into cons 
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3® 04 Warming up and engine test 

The task of the engine test is to check all the 
parameters of engine work securing it correct opera- 
tion when airborne. 

Before the test the engine must be started and 
also be warmed— up to temperature required permitting 
a normal operation within a full power limits® 

I. After engine starting and increasing the oil pres- 
sure up to the limit required warm up the engine 
at 700 - 1100 r.p.m. until the temperature of 
outlet oil reaches of 30°C. 

Thereafter increase the engine speed gradually by 
100 - 200 r.p.m. up to 1400 - 1500 r.p.m. 

The temperature of the oil as well as of the cylin 
der heads must be increased continuously, too. 
Warning : It is strictly forbidden to use the full 
throttle speed before the engine is being 
warmed up, respectively. 

Should the time of engine warming-up be decreased, 
the engine shutters r p must?: be closed, previously. 
When increasing the engine r.p.m., open its 
shutters in dependence on the temperature of both 
the oil and the cylinder heads, respectively. The 
engine is warmed— up adequately when the 

outlet oil temperature reaches at least of 55°C, 
the cylinder heads temperature min. 100°C, and the 
oil pressure within limits from 5 to 6 kg/sq.cm# 
N otices Set the heater of carburetter in such a 
~~ . ■ manner that the mixture temperature will 

be within limits from +5°C to +12°C. If 
the temperature of the mixture is lower 
, than +5°C the carburetter heater should be 
opened completely and also when it is 
higher than +12 °C - closed completely. 



After the engine has been warmed-up satisfactorily, 
brake the wheels and perform the engine test by. 
pushing smoothly the throttle lever forwards till to 


The engine ought operate without any interruption and 
also any visible vibrations* 

The readings of instruments should be as follows? 


of engine : 


a/ with a. fixed pitch propeller -■ • 1650 - 1720 rpm. 

b/ with an adjustable pitch pro- 
peller - 2500 r#p.m* 

- oil pressure - 5 ~ 6 kg/sq.cm. 

- fuel pressure - 0,2 — 0*4 kg/sq# 

«* outlet oil temperature - ^ max* 9 5 C 

desired . 65° - 85 °0 

- cylinder heads temperature - max# 250°Q 

desired: - 150 - 200^0 

It is not allowed to keep the engine run at. full speed 
for a period longer than max# 50 .seconds,, if the heads! 
temperature measuring equipment is not installed on 
the aircraft# 

5 * Decrease the engine speed to 1500 r#p # m. and check 
the following accessories: , 

a/ magnetoes and spar 1 king 
plugs for operation 
/for adjustable pitch pro- 
ne Her - with light pro- „ 

peller/ - R»P*M# decreasing , 

■ permissible at sin- 

. gle magneto; 

80 r#p#m# 

b/ generator for operation - for this purpose 

switch, on the sfcora* 
g© battery and chec. 
the net work volfcag 
it should be within 
limits of 27,-5 T# ;. 


2500 r#p»m# 

5 ~ 6 kg/sq#cm. 
0,2 - 0*4 kg/sq# 
max. 95°C 
65° - 85°C 
max, ?30°C ' 

150 - 200*C 


b/ generator for operation 





c/ altitude correction for 
operation 

/for adjustable pitch 
propeller - with" light 

propeller/ - when shifting the 

throttle lever by 
1/4 - 1/3 its full t] 
vel distance the en- 
gine r.p.m. must re- 
main constant. 

The continuation of 
the throttle lever 
travel results the 
engine r.p.m. to be 
decreased". 


4. Check the engine operation at idling run by shif- 
ting the throttle lever to closed position. The en- 
gine work should be regular one and without any in- 
terruption, too. 

The readings of the instruments should be as 
follows 2 

a/ R.P.M. - 500 - 600 r.p.m. 

b/ oil pressure - min. 2 kg/sq.cm., 

c/ fuel pressure - min. 0,2 kg/sq.cm. 

5. Check the engine operation for transition. This 

can be done by placing the throttle lever in posi- 
tion which corresponds to 500 - 600 r.p.m. of engi- 
ne run and then by moving it gently within 2-3 se- 
conds forwards till to stop. 

The engine must increase its r.p.m. fluently without 
interruptions in its work and also without shooting 
into carburetter or from the exhaust pipes. 

6m Check the propeller pitch governor for operation. 

Put also the throttle lever in position correspon- 
ding to nominal engine speed /2250 r.p.m./ thence 
change the propeller pitch by shifting the revolu- 
tion governor lever to 20C-0 and fix it in 

this position. . 

By moving the throttle lever to both directions bet- 
ween a certain range ensure whether the engine 
r.p.m. do not change their values. If the engine 
r.p.m. remain constant it is also a sign the pro- 
peller pitch governor operates correctly. 

=C - 39 - ~ Y— — EE ■ : = 



3.05 Engine stopping 


1. Before the engine'^IF® 1 * 88 ^ stopped after the test 
or the flight having been completed it should be 
cooled at 300 - 600 r.p.m. till the cylinder heads 
temperature drops to 100°C. 

If the aircraft Is not equipped with cylinder 
heads temperature measuring installation it must 
be cooled within a period of 2-4 minute's in 
dependence upon the temperature of ambient air* 

The engine shutters must be opened, too. 

After the engine has been cooled the sparking 
plugs should be burned out by increasing the en- 
gine speed up to 1100 - 1300 r.i).rn. during 10 - 15 
seconds, thereafter place the throttle lever in 
idling position, switch off the magnetoes, storage 
battery and close the fuel cock. 

Notice;, -It is not allowed to stop the hot engine 
suddenly as the oil flows down along the 
cylinder walls and this would result to 
damage of the engine at the next starting 
because of piston seizure. 

On the engine there are screwed in the ce- 
ramic sparking plugs of SD-48-BS type and 
for this reason the engine is not to be 
kept to long at idling run. j 

It is recommended for engine cooling to j 
burn out repeatedly /after a few minutes/ 1 
the so ark ing plugs by increasing the engine 
' speed 'up to 1100 - 1300 r.p.m. within 
a' short time. 

2. Inspect by visually examination the engine as 

a whole for eventual leaking of the fuel and the 

oil. 

3. Wipe the propeller and put the cover on the blades 
and the engine if the aircraft is to he out from 
servic e . 


— ~ yr * 

. ' •- 
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4*00 ENGINE MAI WEEK AN C E VJ HEM AIRBORNE 


The engine operation during flight must he trouble 
free one and for this reason all the works recorded in 
chapter 3*00 "Engine preparation for flight" should he 
carried out carefully* 

4*01 Turing 

It Is not permitted to ta:xy in a slipstream 
behind other aircraft because of dust which influen- 
ces badly on the engine. 

To prevent the engine to be overheated when Ion 
fcaxying it Is necessary to' open the engine shutters. 

4*02 Take-off and climbing 

Before take-off the engine must be warmed up 
and be tested as well as both the altitude correc- 
tion control lever and the revolution governor con- 
trol lever must be checked, additionally* 

The altitude correction control lever should- 
remain in closed "H" position, whilst the revolu- 
tion governor control lever position should equal 
to a "small pitch" * 

The readings of the instruments should be as 
follows s * 

a/ cylinder heads temperature - min. 100 °C 
desired 120 °C 

b/ outle t oil temperature - min. 55°C 

desired 70°C 
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c/ fuel pressure 

d/ oil pressure 

e / mix fcure te mpe rate ore 


0,2 - 0,4- kg/sq.cm. 


6 kg/sq.cm* 


from +5° fco 12°C. 


After above detailed parameters having been 
checked, open the engine shutters /if closed/, burn 
out the sparking plugs, and perform the take-off by 
increasing the engine speed gently up to full throttle 
ITotice,: When, using B-3 fixed pitch propeller the en- 
gine speed during take-off is equal to 
1620 - 1720 r.p.m. /max* r.p.a. on ground/ 
and then, is being increased when rolling 
/speeding up/. 

During climbing at V = 173 km/hr engine run 
equals to 1800 - 1900 r.p.'tn. 

After take-off continue c limbing at full throttle 
but for a -period not longer than Xg minutes'. Observe 
sinul tone cue ly the instrument readings - -the cylinder 


heads temperature must not exceed of 230 C| outlet 


oil temperature..; 


); oil pressure 5-6 kg/sq.cms 


fuel pressure 0,2 - 0,4 kg/sq.cm, and mixture tempera- 
ture 3 - 12°G. 

hhould the outlet oil temperature exceed of 93°C, 
and also the cylinder heads temperature exceed of 
230°0 when climbing the flight parameters /engine 
r.p.ou and. the angle of climb/ must be altered. 

Observe the instrument readings after recovering 
to level flight and altering the engine - parameters. 

If the cylinder heads temperature or the oil tempera- 
ture has no tendency to be decreased the flight must 
be interrupted and also the landing be carried out* 

At the. altitude above 2000 m use the altitude 
correction in accordance with "Aircraft Maintenance 
Manual 1 ’. 
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4.03 Level flight 


The level flight may he performed at all the 
ranges of engine ratings. 


Engine ratings 


Power 

R.P.M. 

H.P. 

Permissible 
operation pe- 
riod in min. 

Combat power 

. 2500 

340 

5 

Take-off power 

2350 

320 

15 

Sated power 

2250 

283 

60 

Continuous work power 

2100 

235 

continuous 

r.p.m. never-exceed 

2650 

160 

1 

/at closed 




slightly throbia 


The readings of instruments should he as given below j 


a/ cylinder heads temperature 
desired 

b/ outlet oil temperature 
desired 

c / mixture temperature 

desired 

d/ oil pressure 
e/ fuel pressure 


- 95°C 

- 85 C 


5-6 kg/sq.cm 
0,2 — 0,4 kg/sq.ci 


If there are no special thermo-couples installed 
under the sparking plugs the outlet oil temperature 
should be kept within limits of 80 - 90 °C. 

The temperature of the cylinder heads ss well as 
of the oil is to be regulated by opening the engine 
shutters. 

When in flight it is not recommended to cool the 
engine below the temperature of cylinder heads 100°C 
and the outlet oil 53°G* otherwise the engine transi- 
tions may be incorrect ones because of interruptions 
during the engi ne run. 
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At the temperature of mixture 3°Q the engine 
power is being the greatest one, whereas/ at tem- 
perature of 0°C it has been found that the engine 
begins to work . incorrectly* 

It is necessary to remember the incorrect 
operation of the engine must not be tolerable and 
be avoided. 

The temperature of the mixture is to be a&jus 
ted by means of the air heater opening* 

It is recommended to open the air heater as 
the temperature of the ambient air is dropped belo^' 
0°C as well as the flight is being performed in 
the fog or also in very moist air , otherwise the 
carburetter may be covered with ice. . 

The most reliable engine ratings in dependen 
ce on a flight speed and also an altitude are give 
in '’Aircraft Maintenance Manual”® 

In order to prevent the oil in the propeller 
hub to be become dense it is necessary when in 
durable flight at the engine constant ratings and 
at the low-temperature of the ambient air to 
change several times the incidence angle of the 
propeller blades after every 20 - 30 minutes of. • 
flight ~ if the adjustable pitch propeller is to be 
used* • 


4*03*01 General instruction how to use the altitude 
correction mec hanism • 


The task of the altitude correction mechanism 
is to regulate the fuel mixture ratio which varies 
with altitude, considerably* 

The altitude correction is to be switched on 
gradually above 2000 m when the mixture will be to 
rich* A rich mixture may be quickly discovered by 
colour of exhaust gases issuing from the exhaust 
ports. 
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The travel of the altitude correction, control | 
lever should be smooth and small respectively, 

A- lean mixture should be avoided because of sur- 
plus air used will tend to. overheat the engine cylin- 
ders, and may result the engine operation to be inter- 
rupted or also the vibrations to be occured. 

When descending place the correction control le- 
- ver in its normal position to ensure the best mixture, 
proportion at the ground to be obtained. 

When in level flight at an altitude not lower 
than 2000 m the carburetter is to be adjusted by means 
of an altitude correction in the following manners 
a/ with aid of the throttle lever keep the engine 
r.p.m. constant $ 

b/ without shifting the throttle lever open the alti- 
tude correction gently up to the maximum engine 
speed thereafter shift it back slightly «*in direc- 
tion of its initial position. 

After the carburetter adjustment procedures having 
been carried out as recorded above the temperature 
of the cylinder heads may be increased slightly but 
not exceeding of 10°C. 

Should the cylinder heads temperature Increase be great® 
than 1C°C it is a sign the mixture is too lean and 
the adjustment procedures of the carburetter must b< 
repeated from beginning anew, 

4,04 Dive and descent 

1, Shut off the engine shutters when in dive or des- 
cent, 

2, During diving the engine r.p.o. should not be 
greater than 2650 r.p,m. within max. one minute. 

In that event it is recommended to adjust the 
shutters position, before diving, respectively. 

Notes Overspeeding of the engine/never exceed r.p.m, 
"" a t full throttle run is not permitted. ' 



Take care the engine not to he over cooled*. The 
temper a tore of the cylinder heads should:' not he 
lower than 100°C* the outlet oil temperature 


min ft 55°C* 


4 W When descending at idling run it is not recommen- 
ded to speed up the engine rapidly* 

The transition from idling to full throttle is to 
be carried out within a period, of 2 - 3 sec* 

5* When approaching before landing as well as during' 
dive, from a high altitude, put the altitude correction 
control lever in normal position /altitude correc- 
tion mechanism closed-position "H"/* 

So When descending from a high altitude /or in winter 
conditions/ at idling run it is necessary to pull 
out the aircraft and to increase the engine 
to enable the spadk-p lugs to he bi.rn.ed out as well as 
the engine not to be cooled too much* When using the 
• adjustable pitch propeller remember before approa- 
ching to landing to shift the revolution, governor 
control lever at pitch 1 * to enable the transi- 

tion on climbing to be secured, if the necessity 


will occur* 


?« After flight it is necessary to enter into th^: engii- 
he log book the flight time,, and also the fadings of 
engine operation instruments* * 

Incorrect engine work discovered must be- Reported , 
to aircraft mechanic* 
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5*00 PECULIAR PROPERTIES OF THE EE G INE 


SERVICING IN WINTER 


5*01 General remarks 


The low. temperature of the ambient air results 
some changes in the engine maintenance to be occured# 

The ground persons 11 has for duty to know all 
the peculiar properties of engine servicing in cold 
weather* 

In this chapter there are detailed the proper- 
ties of winter engine maintenance being different to 
that of summer one* 

For both winter and summer engine maintenances 
the MS-20 or L1K-22 oil is to be used. 

To facilitate the engine starting when in cold 
w heather it is recommended to pour into the warmed-up 
engine crankcase a hot oil /temperature of 70 - S0°C/, 
Diluting of an oil by means of a petrol may be 
used, too. It is however worse method as the first 
one /warmed-up oil/. 


Should the temperature of the ambient air be 


equal to +5 0 as well as be lower one the engine main- 
tenance instructions for winter servicing must be 
taken into account. 


.. O ..... 3 ^ 
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5*02 Preparation of the engine -propeller unit 


for winter servicing 


Before, the frost will occur prepare and adapt 
the winter coating of the engine* The engine ; 
covers must be made in a manner enabling without 
their removing the oil tank refuelling as well as 
warming-up the engine by means of a hot air derive 
red from the lamp or other airfield heating 


devices* 


For winter period only install the cylinder heads 
covers delivered together with the engine* 

Wrap up the mixture intake pipes by means .of cord- ' 
or asbestos tape* . : A;,.-".--- 1 

Wrap up the oil metallic pipes with aid of double 
layer of insulat ing material /f lanne 1 ' a^d tape^ : 
thereafter apply a protective coating consisting 
of a water glass and bronze paint* 

The hoses, rubber connections as well as the -elec^ , 
trie leads are not to be insulated provided that 
they are not situated directly in a stream of n an. ; 
air warmed-up. In this case said piping should . .. 

be secured by means of asbestos cord and be , applied 
with a. waterglass* 

Fill up the pipe of the oil gauge with, a mixture 
consisting of a glycerine and a spirit /70 % of 
glycerine and 30 % of spirit by : v olum e/* Bald; pro- 
cedure should be performed if on the ' aircraft 
there is installed a gauge without^. a transmitter* ' 
Check the air heater for operation .and adjust the 
control rods, if necessary.* . • ' •, 






M 
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5*03 Preparation, starting and engine test on the 


ground in winter 


1* If a new engine is fco.be prepared for its first’ 

* starting it is recommended to fill up the engine 
crankcase as well as the oil tank with an oil war 
med up to temperature from 70°C to 80°G. For war 
ming up the oil system /at a distance from the 
oil tank to the engine?/ some 3 - 4 litres of oil 
must be drained to the clean vessel. 


5. Ex&mihe / periodically the vent orifices of both 
systems the oil and fuel one. 

The tanks may be damaged in case the vent orifi- 
ces are frozen. 

6. It is necessary to adjust the carburetter to rich 
mixture when the temperature of ambient air drops 
below 0°0. The engine works then correctly when 
changing its B.P.M. 

The adjusting* of the carburetter is to be carried 
out by means of replacement of the suction jet 
against a smaller one* 

The diameter of a new jet should be smaller by 
0,1 - 0,2 mm. 

After the adjusting of the carburetter having been 
completed perform the engine test on the ground 
observing especially thoroughly the engine opera- 
tion when changing its revolutions as well as the 
colour of the exhaust gases. 

Excessive smoking from the exhaust pipes indica- 
tes the. mixture used is too rich. 



2. At a temperature of ambient air below ~5°C the 
*wo— 20 and ISI-22 oil is to be diluted by a petrol, 
whilst at a temperature of -20°C the oil must be 
drained from the system completely and also, the 
drain casks remain opened, When tanking the oil 

■■ system, anew use the oil warmed up to temperature 
of 70 — 80 0, The oil indiluted is to be drained 
from the system at a temperature .of -5°C,. 

The engine must be warmed up before being started 
in case the temperature of ambient stir drops 
below +5°C whilst at the temperature .of «5°C a di- 
luted oil should be used, additionally, ■ 

When warming up the temperature of air conducted 
may nob exceed of 180°C. The stream of a hot air 
should be directed against the cylinders and also 
the crankcase. The warming up should be performed, 
as long as the cylinder heads temperature will 
equal to 20° - 40°C, 

4. Crank the engine warmed up by means of propeller . 
some 3-4 revolutions. The magnetoes must be 
switched off, previously. 

Note ; Cranking the cold engine is’ tlot allowed. 

3. Starting, warming up and testing of the engine is 
to be performed in a sequence similar to both in 
winter and in summer one. ■ 


In order to obtain a proper mixture the air heater 


should be switched on and the mixture temperature 


be kept within limits from 3.° to 12°0* 


Before stopping the engine set the control lever 
of revolution governor in position of “large * 
pitch‘ T /'for a propeller being operated according be 
direct scheme/. 
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8* Excessive priming when engine starting is not 
recommended and must be avoided. Failure to ob- 
serve this instruction may result the piston to 
be seisured because of oil being washed out from 
the cylinder surfaces. 

9. During engine operation observe with a great care 
the oil pressure gauge for indications. 


5.04 Diluting of an 


oil with a petrol and engine 


operation with oil diluted 


1. At a loss temperature- of the ambient air the oil 
filled up the crankcase and the oil system beco- 
mes dense making difficult the engine starting an 
may result in damage to its individual components. 
In or aer to decrease the time required for engine 
preparation to starting as well as for easily 
starting the oil diluted with a petrol may be use 
2 if the engine is being not kept in warm condition 
and the temperature of ambient air drops below 
_ 5 °C the aviatlo oil of MS-20 and MK-22 grade 
should be diluted by means of B-?0 petrol. 

It is recommended to drain the MS-20 or di- 

luted oil from the aircraft oil system completely 
at the ambient air temperature below -20 . 

3. Diluting of an oil with a petrol is to be perfor- 
med after the flights have been completed. 

Th e petrol required is to be determinded volume- 
trically from all the oil filling up the oil sy- 
etem/engine > piping, tanks/. 

The petrol used for diluting purposes should 
exceed of 10 % -12,5 % of all the oil ailing up 
the oil system of the engine. 
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-hen. performing these procedures take into account 
that m the oil system may remain however some 

quantity of petrol being added to the oil previo- 
usly. 

It is necessary to remember the, petrol used for 
diluting purposes evaporates, how ever ; after 
50 - 60 minutes of engine operation, completely* 
The most suitable temperature when diluting 
equals to 30° ~ 40°C* 

The instruction how to dilute the engine oil is 
derailed in the "Aircraft Maintenance Manual" and 
depends upon its oil system, respectively* 

It is not recommended to pour the 'petrol into the 
oil tank directly. 

should any special diluting system be installed 
on the aircraft it must be used, without fail*' 

4* Observe the oil pressure gauge when engine run wit I 
diluted oil. ' 

It maybe lower by 0,5 ~ 1 kg/sq.cm* In reference 
to normal pressure of the oil, but within 20 30 

minutes should be increased up- to valhe required* 

If during the engine operation at idling speed 
when ground testing with an oil diluted the oil 
pressure drops below of 2 kg/sq.cm /because- of an 
excessive diluting/ the oil must be drained from 
the system and be replaced by a new clean one 


being warmed up to 70° - 80°C, previously. 


After doing this check the oil pressure when, engi- 
ne running. 

notice : Fuel quantity after diluting may not be 

greater than the permissible one detailed 
in the "Aircraft Maintenance : 




% \\ ‘I 2 2 5- ' '*} * 'k 
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5*05 Engine operation airborne in winter conditions 


During winter period, it is important to remem- 
ber not to overcool the engine /the temperature of 
the cylinder heads and the oil/ as well as to main- 
tain the engine operation readings within the limits 
prescribed* 

For that reason the engine instruments must be 
observed continuously and, if necessary, the engine 
shutters must be used, respectively* 

During descending, diving and also when in level 
flight to enable the mixture temperature to be kept 
in a proper value and to prevent the carburetter to 
be iced the air heater should be opened, respectively 
When using adjustable pitch propeller to pre- 
vent the oil in the propeller hub to be thicked, it 
is necessary to change the propeller pitch from 
a "small** against a "large" one, and reversely, af- 
ter 20 — 30 minutes of operation* 
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8-00 ffiGINE HANDLING DURING ITS SERVICING 


engine operation general period as well as Its re- 
1 1 3 ole work when airborne depends seriously on the proper 
servicing of the engine -propeller unit. 

The engine maintenance being done incorrectly may 
result in the f allure of the engine and its accessories 
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principle of operation of the engine and its accessories 
as well as the principle of maintenance and. handling, 
toe. 

To secure an undisturbed operation of the engine du- 
ring its warranty term there are foreseen some procedures 
and the periodic inspections of the engine and Its acces- 
sories which must be carried out, without fail* 

In this, chapter there -are detailed the periodic in- 
spections being foreseen for the engine, only* 

Full details of all periodic inspections of the engi- 
ne accessories will be found detailed in chapter 7*00 
"Handling, adjustment, and replacement , of the accessories, 
on the engine”, \ 


Inspection of the engine after flight 


The task of the engine inspection after flight 
is to discover and, to remove all the troubles occu- 
red during engine work when airborne. 


=L_: 


ILz^J 2 
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It Is a basic Inspection of the engine Iron 


ffhicli depends a reliable operation, of the engine 


tvhe n i n f 1 i ght • 

The engine Inspection is to be performed by 
aircraft mechanic .just after the flights having been 


aircraft mechanic just after the flig 

c otrcp le t e d as f o How s i 

1. Inform by a pilot about engine clef 


: 5 if appea- 


Should any be noted they must be w ithdrawed and 
the engine be tested /on the airfield /of course/* 
2* After stopping the engine open all the inspection 
doors and inspect by visually examination the 
engine and its accessories and check: 
a/' fuel and oil systems* Examine said systems for 
tightness, proper position and security of the 
drain and chock valves; 

b/ engine control for condition /carburetter , re- 
volution governor, air heater, ignition/; 
c/ the propeller for condition and the engine 
cowling for reliable locking; 

6/ fastening of the accessories to the engihe as | 
well as the engine to the airframe; 
e/ the engine as a w hole for condition* Discove- 
red defects are to be removed, at once* 
p* Clean the engine thoroughly from dust and oil* 

4 # Examine and tfash the oil filter in gravity tank* 
5. Drain the condensation water from the compressor 
sump and blow through the pipe by means of a com- 
pressed air when in winter service* 

6* Replenish both the oil and the fuel tanks* 


rum;/! gdismssiiis 
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02 Scheduled raainte nance works of the engine 


WIT— 3 engine scheduled maintenance works are as 
follows s 

a/ after first test flight of the aircraft equipped 
with a now engine; 

h/ after first 10 hours of engine run; 
c/ after each 25 hours of engine run; 
d/ after lock 50 hours of engine run. 

Not e; full details of the engine accessories schedu- 
led maintenance works will he found- detailed in 
chapter 7 ,00, 

After the periodic works having been, completed 
the mechanic has for duty to record arespect Iv- 
in, script ions into the engine log-book. 


0 o 2.01 Scheduled maintenance works after first ., 
flight of the airc raft with a new engine 


Perform after flight inspections of the 
power plant and remove the defects, obser- 
ved « 

Examine all the filters of fuel and oil 
systems with exception of the oil pump 
filter which should be examined only in'' 
case if there are found some sediment in 
gravity tank filter strainer. 

5. Check the nut fastening the propeller hub 
on the engine crankshaft for firmly tight© 
ning. 

The nut should be tightened by means of 
torque -spanner loaded with a moment of 
50 - 60 kgm and be secured. 
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4*, famine the following .systems: fuel, oil, pneu- 
matic, and. ignition for vibration, chafting and 
fastening. 

Should any trouble be found it must be withdrawal 
immediately, 

5® Replace the oil in the engine and in the oil 
system by a new one. 


6.02.02 b c he du led ma in te n a tic e w or ks afte r f irst 
10 ho urs of a new engine run 

1. Perform after flight inspections of the engine 
and remove all the defects deserved, 

2. Withdraw the propeller and tighten, the thrust 
ball bearing nut. 

3. Ascertain whether the attachment nuts of thrust 
ball bearing gusset are tightened firmly. 

4. Rinse a grease from, the crankshaft journal, 
from the propeller hub as well as from the 
thrust cones, 

Check the grooves on the crankshaft and in the 
propeller hub as well as the thrust cones for 
condition. Cracks and seizure are inadmissible. 
Should some be found on the cones they must be 
replaced. 

5. Examine the propeller blades for condition and 
their fitting to the propeller hub. 

6. Grease the crankshaft journal by means of a 

I graph! t paste and insert the propeller. 

Tighten the propeller nut using' a torque spanner 

( with a moment equal to 50 - 60 kgm thence safety 
and install the propeller spinner. 


7. Examine the propeller beating according to 
"Propeller Maintenance Manual". 




6*02.05 Scheduled m aintenance works after each 25 hours 


engine rim 


1. Carry out after flight inspections and remove 
the defects* ■ observed. 

2* Examine the thrust bearing nut for tight© ness. 
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h. Check the exhaust gases collector and the air 
heater for reliable fastening. 

Examine the connections of the oil rand fuel 
systems as well as the pipes for fastening. 

It is not permitted the pipes to be vibrated 
or be chaffed each to other. 

Check the syarings and valves for condition, 
examine the valve clear anoes, and perform the 
timing of the valves by measuring the play bet- 
ween the valve stem and the valve rocker, 
if necessary* 

The clearance for the inlet valve should be 
0,3 - 0,4 mm. whilst for the exhaust valve 
0,4 - 0,5 lain. 

10* Examine and rinse the oil filter of the gravity 
tank as well as all the filters of the fuel 
system as a whole. • 

11* Ascertain whether the accessories are properly 
fitted to the engine housing and also the engine 
to its mount. 

Examine the engine mounting for condition - 
craks inadmissible. 

12. Change the position of the ‘Tkuno" filter of the 
oil pump. This procedure should be carried out 
after each 5-10 hours of the engine run. < - 

13. Replace the oil in the crankcase and in the oil 
system by a new one. 


Examine the engine accessories for attachment 
a '~' as ^ne heater t exhaust gases co Hec- 

tor ? engine Shut tors , propeller spinner, and 
engine cowlings, 

4 - Check the cylinder deflectors for condition and - 
fastening* 

5^ Examine by visual inspection the engine mounting 
and also shock absorber pads for condition. Any 
c raking is inadmissible * Examine also the fastening 
of the engine to the mount and the. engine mounting 
to the airframe, 

6* Examine the oil, fuel, air, and the ignition systems 
lor connections and proper security* Any chaffing 
and vibration *“ of the pipes must be avoided 

immediately, 

7. Inspect and rinse all the filters of fuel and oil 
system in common with the oil pump filter. 

B» Aithdrau the valve rocker covers and examine the 
valve spring collars, valve springs, retention, 
cones, valve rockers, and the valves for condition, 

9* Pash, examine and grease the symbols of engine con- 
trol system. 

Backlash discovered on the engine control system 
must be removed* 

10, fish out the gauze of an air intake mouth* 

11* Hep lace the oil by a new one* 

IE* Perform the scheduled maintenance ’works for a carbu- 
retter * See charter 7 *00 ’'Handling, adjustment and 
replacement of the accessories on the engine n . 
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6.02*04 Sched uled mai n tenance works after each 50 hours 

of engine run 

i. Perform all the periodic works foreseen after 
each 25 hours of engine rim* 

.a*, Carry out the periodic works foreseen for engine 
accessories. See chapter 7.00 "Handling adjustment 
■ and rep .Tenement of the accessories on the engine". 

3. Examine the propeller blades for condition their 
fastening to the hub. Ensure whether the nut faste- 
ning the propeller hub to the engine crankshaft 
is firmly tightened and securely locked. 

4# Examine the propeller blades beating according 
to n B?opeller Maintenance Manual". 

5. Examine the cylinder deflectors. Should any 
cracks be discovered it must be drill stopped 
using a drill of 3 - 3 >5 mm dia. for this purpose. 

6» Examine the cylinders and the suction pipes for 
reliable fixation. 

7. Examine and regulate the valve clearances. Inlet 
valve clearance should be within limits: 

0,3 - 0,4 mm | exhaust valve clearance 0,4 - 0,5 mm, 5 

8. Examine the thrust hearing nut for tightness 
/after each 50 ,. and 100 hours of operation/. 

Mote : The oil in the crankcase and also in the oil 
system should be replaced not lower than once 
within a year independently on the engine ope- 
ration hours being done. 




- 

Sanitized Copy Approved for Release 2011/02/1 1 : CIA-RDP82-d0038Rdbi660040001-1 





7 *01.03 Carbure t ter adjustment 

1* I cl. li up: run. adjustment 


The id 1 lag run adjustment- is to be perfor- 
med on. the engine warmed-up normally; 

The mixture- proportion when idling run of 
the engine is being regulated by means of idling 
run., needle * 

.When screwing In the needle the mixture be 
comes weak and when unscrewing ~ becomes rich 
/fig* 11/. " 

The engine r.p.m. at idling run /$00 - ' ■/ ' 
600 r.p.m./ are to be adjusted by changing the 
throttle opening, using the throttle control le 
ver stop screw for this purpose* ; 

When screwing: in the adjusting screw 
engine r.p.m. will increase when unscrewing ~ 
will decrease, respectively /fig. 9/* • / 


2. Continuous power adjustment 


Should the engine operation, be inCorreo.t ona 
within a range up to continuous power inclusively 
because of an improper mixture, adjustment It is ’/ 
necessary to perform a proper adjustment, by. mb an^ 
of carburetter delivery needle* 

When screwing in the adjusting screw the 
mixture will become weak, whilst during uhscre-/; 
wing it will become rich /fig. 10/. 

It is not allowed to screw in' or out the 
adjusting screw by more than ^■fcobth or two 
ones, going out from the. fact^Jpijustment posi- 
tion as a base. 



I m 




After the mixture adjustment has been car— 
nea out by means of delivery needle check the 
engine operation when at idling run* 

It is important to control said adjustment 
because any change of position of the delivery- 
needle results the engine operation ^hen idling 
to be varied , too* 


hated and maximum power adjustment 


'#hen observing the engine operation at ra- 
ted and also maximum power to be incorrect one 
because of improper mixture adjustment it is des.; 
red to obtain a correct mixture proportion by 
replacement of the suction jet. 

. The adjustment method by mehhs of changing . 
the position of the delivery needle is uneffi- 
cient one* - 

Should the suction jet diameter be decrea- 
sed the mixture will become rich, and inversely 
if the suction jet diameter will increase the 
mixture will become weak /fig* 9/* 


4* High altitude adjustment 


When, the engine is being operated on ground 
the altitude correction control lever limiter 
should rest on "H" position*. 

Performing the high altitude flights the 
altitude correction mechanism should be set in 
operation gradually above 2000 m altitude to ena- 
ble the normal mixture percentage to.be assured' 
/see chapter 4*03*0-1 ”How to use the altitude 
correction mechanism/, • ■ j 


■ - ■■ a.? 
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v.' i handling when serv icing 

Scheduled maintenance works; 

1. Inspection before engine test and flight; 

a/ examine the throttle control lever and the 
altitude correction mechanism for reliable 
coup .ling 5 

b/ examine for tightening and secury locking; 
f lie 1 sup p ly e tid -f i 1 1 in g , drain p lugs , and 
fuel pressure gauge terminal; 
c/ check the fuel valve for tightness. 

Conduct for this purpose, the fuel under 
pressure 0,15 - 0,18 kg/sq.cm. 

Should no leaking from the sprayer tube be 
observed it is sign the valve as well as the 
membrane mechanism remain in a good condition 
d/ after the engine test have been performed 
inspect the carburetter chambers for tight- 
ness. 

Any fuel leaking is inadmissible. 

2. Scheduled maintenance works after each 25 
flight hours; 

a/ examine and. clean the fuel filter; 

Notice ; Should any new pipes or fuel tanks 
be installed on the aircraft it is 
•necessary to examine the fuel filters 
before each flight being done, 
b/ examine the throttle control mechanism as 
well as the altitude correction one. Remove 
the backlash, if existing. 

Grease the gymbals. 

5. Scheduled maintenance works after each 50 flight 
hour*s : 

a/ remove through the drain plugs a sediment 
j from the fuel chamber; 


b/ rinse and blow through, by means of compressed 
air the suction jet, thoroughly. 
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ItsLEEIFiLI 2e sure the air pressure used will act 
exceed of 0,2 kg/sa*cm. Failure to ob- 
serve such warning; results the membrane 
to be damaged a 

7 * 01 * G5 Carburetter replacement on the engine 

1. Before installing a new carburetter on the en- 
gine the carburetter certificate should be exa- 
mined * 

2* Perform the depreserving procedures according 
to ins. true t ion /chapter 2.C2/. 

3. Dismantle the carburetter damaged from the en- 
gine. The procedures when dismantling are as 
follows: 

I 

a/ disconnect from the carburetter the air in- 
take with air heater; 
b/ disconnect the fuel system; 

c/ disconnect the controls of the throttle level 
and of the altitude correction; 
d/ unscrew four carburetter attachment nuts and 
withdraw the carburetter in common with 
a gasket. 

4 e Install a new carburetter performing the proce- 
dures in a manner reverse to that detailed in 
item 3* * 

3. Check the throttle lever and the altitude cor- 
rection for reliable operation. 

The travel of the control lever must be smooth 
within, its full range without any sign of sei- 
zing* 

6.. Carry out the ground engine test, regulate the 
mixture percentage and the engine r.p.m. at 
idling run, according to the necessity. 

Engine operation period: minimum 13 minutes at 
all engine ratings. 


Record on to the 'engine log book a respective 
notice after the carburetter has been replaced 
by another one, 

ftp fc_e : When in an airfield servicing it is not 
recommended to carry out a complete dis~ 
mantling' of the carburetter as -well as 
to repair it by completing the separate 
parts and assemblies from other carburet- 
ters being not in use. 

Such a completing requires the car burette: 
assembled to be ‘tested on a special stand 
exactly* 


-12 AG fuel pump 


? .01 General 


On. the \YK~3 engine the MIC-12AS anticlockwise] 
rotating /to an observer facing the driven end/ ■ | 
fuel pump is mounted. f 







M 





* 

( V 

iT 

rmmL 


7' yr7 ij; 

y|jP4 




clockwise 


anticlockwise; 


mn.Q BHK-12AS fuel pump operation diagra m. 


r ~ ? rrrvv su -7 : si 

■ , i£*'\ 

J for Release 2011/02/11 : CIA-RDP82-00038R001 600040001-1 






7 * 0 2 • 0 2 U'uel pressure adjust me at 


Fuel pressure before carburetter should be 
Ki fell in 0,2 - C f 4 kp/sq.cm. 

If the fuel -pressure value differs from, above 
values it should, be adjusted to a correct value in 
a. way as follows: 

1« unlock the reducing valve adjustment screw cap# 
2. Unde the cap to 1/2 of full turn' holding simul- 
taneously the adjustment screw by means of 
% screw -driver « 

;■ h To increase the fuel pressure turn the adjust- 
inont screw in clockwise direction /to decrease 
the fuel pressure - in anticlockwise direction/# 
One turn of adjustment screw results in 

fuel pi ensure change of 0,1 kg /sq.cm." 

4 . Holding the adjustment screw by means of screw- 
driver tighten the cap and secure it* 

5, Check the fuel pressure when testing the engine 
on ground* 

\ 

\ y # Q p ^ q ^ p e g 1 a c e m on t ope rations of the fuel pump on 

V fc hgu engine 

\ * £ 

1, Disconnect all fuel pipe-lines from the fuel 

2. Unscrew the four fastening screws and take avay 
the pump .from the engine* 

5# Take" a new pump having the required sense of 
rotation fro® the storage place. 

Uo'-e; The required sense of rotation vts&m# of 
the pump can be es to. dished by turning 
the body with reducing valve of the pump 
by 180°. 


C2D- 




4, 


• d 1 ^ 0 off the pump from packing, remove the 
P ^ ]? 9 end d ep re serve It in |i asy as follows : 
a/ sash with brush wet bed in petrol the outer 
layer of or e serving grease; 

• 1/ clip th o pump in a booth fi lied with pure pe- 
trol pri wash the grease from inside of the 
pump by turn in r the pump ro tor rover sly to 
i t s n or r a 1 to t at ion • 

% Wash and check the condition of the pump flange 
s t op sur f ac e on e n pi n e , S mo 1 1 sc r at clip s a r e to 
be made even by means of sharp scraper, 

6* Install a nee gasket and join the driven end of 
the pump nith driving assembly on the engine, 

7* Install washers and tighten the pump attaching 
nuts on engine, 

8, Connect the fuel pipe-lines to the pump end- 
fit tings • 

9* ' Inspect the pump operation when testing the 
engine on pro un d , I f re q t rir e d adjust t he fuel 
pressure, engine test run duration on ground 
m i n 1 mu m - 15 mi r , over t Uc all p o w c r r an ge s , 

10, Pump replacement record enter to the engine log 
book, 

7 ,02, 04 Pump servicing duri ng mai ntenance 

During maintenance of the pump within guaranty 
period the scheduled /periodical/ works are not 
foreseen, then c airy in g out the scheduled works for 
engine the condition of pump attachment to engine 
is to be checked. Check the tightness of the pump 
during service. When one or several members of the 
pump is uncorrect the repair of the pump in field 
condition is not recommended but the pump should 
be replaced by a new one. 


C7JED- 



• 02*02 Adjustment of magnetoes on. .the^e nglng 

On tAe m~3 engine the ignition advance 
angle setting o£ the starboard magneto amounts 
28 + 0 , 5 ° and of the port magneto amounts 
27 + 0,5° before top dead centre# 

~ A av anced ignition setting depends on the 
advance angle value of the automatic ignition ti 
mer of given magneto# 


Two BSM-TH tiiagnetoes are mounted on the 
engine. They produce two sparks each one 
per one revolution of the shaft# The gear ratio 
magneto shaft to crankshaft amounts ?:4#-. 

Ignition advance angle value measured in 
decrees of magneto shaft rotation angle is sta 
ped on the rear magneto cover# To see it the, 
distributor disc cover must be removed. 

To obtain the automatic ignition timer ad- 
vance value in relation to the crankshaft the 
number of degrees stamped on the magneto cover 
must be divided by the gear ratio between magfre 

and crankshaft# . 

on the magneto body is stamped, the 
value of 24, p° * The advance value of the automa 
tic ignition timer relatively crankshaft can be 
computed as follows! 

24,2° : = 24,2° * -ft* * 


Automatic igni 
fcicn timer ad- 
vance angle 
value 


Magneto 
setting 
+ 0,5° 


z tar^ 
port 


' -E*g« on the starboard ‘marcefco is stamped 24,5° » 
Relatively to the crankshaft the automatic ignition 
timer advance angle amounts 14°. faking this into 
account the advanced ignition setting should be. 
adjusted at 28° - 14° = 14° before top dead center 
r e la t ive ly to t he » c r a □ ksb a f t » 

With allowance of + 0,5° the ‘magneto setting 
should be within 13*5 - 14*5° « 

The beneath presented table gives the advanced 
ignition settings before top dead center in degrees 
of crankshaft rotation angle in dependence /as 
function/ on the magneto automatic ignition timer • 
advance angle values. ] 


23 :23 # 5s 24 :24,5 


25,5 

26 

26*5 2 2? 

: 

27,5 

28 

13*5 

13*2 

; 12, 3 : .12,6 

12,3 

12 

1 2*5 

12,2 

j 11, 9*11,6 

iCi 

11 


14,5* 14,3 ;14,.0 

liTiiiiThbm 


To facilitate the correct magneto setting it 
is provided Kith a clutch with 31 teeth. The tape- 
red hole of the clutch is provided Kith four groo- 
ves to he coupled with magneto sp lined end. accept 
this the magneto flange has cut the longitudinal 
fastening openings to allow for the angular shift in 
of whole magneto within 6° /six/. 

Turning of the clutch by one tooth results in 
the magneto angular displacement of: 

S', I 


= 11 , 6 l 


: 77 * 

< x * ^ ** /l? 
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:lutch must be ta 


uer. of the - to shaft end be installed on the 
other slot ha the shaft, Y % turning of the clutch 


th :r Fill: 


,8 and 


turning by % j° y:.vs 8,9° of the an yules 
merit. 


Duo to the 


ratio of the 


?opr late an vulm- d i or 1 n.c o m e n t z read on. the cr<. ;r, k- 
"t will be about too tines 3 mallei' and inversely 
heoendance on the above used manner the f cllowir. 


J vai uee /'about/ are to be obtained 


Use lac erne at of the clutch by one tooth 


in Taking down of the clutch and 'resetting 
i t on the other slot by XGOO 


T a 1 ‘ i n & d o v. a of t h ® cl u t c h an d r e c e 1 1 : r> t < 
it oa the other slot by -<j° according 


wmm o; |.a. cj.ut 


rd : esc t tin 


o the r s lo by ■ ; 0° opposite to 


ma y n e t o o r 1 1 s 


The m.-v'T.e to^s have to be adjusted with full 
ex&c t nos s relatively to the top dead center of the 
fifth cylinder inside ' of which travels the master 
rod. v/he p handlin'- the clutch the magneto flange 
holes have to be in their middle position relatively 
to the attachment bolts and. then the final adjust- 
neat within + 1 degree should be carried- out by 


rurniny the whole magneto. 


To establish exactly the breaker contact ope- 
riinv moment a bulb indicator with flash lamp batte- 


Y is best to b 


A cellophane sheet 0,03 .mm thick can be also 
used placing it between contacts of the breaker. 


\ ill 


-d / \&oc rffefS- 

V „ ** * - 
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7 ♦ 03*05 Servicing o f the magneto during malriteQ.an.cg 


for magneto, in operation should be constantly 
watched • Hague to and its assemblies as: c lutch, 
breaker distributor are subjected to the planned 
/scheduled/ revisions. Damaged part or assembly 


/scheduled/ revisions. Damaged part or assemo 
should be replaced by a new one from spare part set 
Disassembling of magneto without certainty of 
•damage of it is rigorously forbidden. Before deci- 
d irm about am t c f ux lux* s the spar* k plugs and. all 
cables must be first thoroughly revised. j 


d amame of i 1 


7 *01*0 4 Periodical works after ever?; 7 ' 


7,03.05 at' the iv.fa;'m £Q-^£aa££Sag. a£ . 0R fc!ae e R S - D -- 


1. Take a new magneto with its certificate from 
a storage place. 

?. Bepro serve the magneto ty removing the grease _ 
from following parts: treater contacts, spring, 
breaker cam and castle nuts. 


Take off the screening housing and distributor 
disc , Inspect following assemble©. : 
a/ breaker me char, ism - check all the bolt joints 

7 j.^„i,^ C p 5 _ rj ... 0 r nuts/, securings and for the easy 
turning, of the lover on its axle. 

Measure the clearance on the breaker contacts. 

Its value should be within 0,25 ~ 0,35 mm; 
b/ distributing disc - check for the condition of 

the spring, carbon, 'high voltage cable and cable j 
attachment, when needed exchange the used up 
/worn cut/ members for new ones; 
c/ transformer ~ examine its attachment; 
d/ high voltage cable - examine its condition and 
attachment. When needed replace by a new one. 


r - - - > ~ : 
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Screw out the front spark p lutes, attach the ad- 
justment disc with angular scale on the crank- 


shaft, fasten a sound to the fifth cylinder, 


4 . 


determine top dead center at the compression 
stroke and mark this position of the crankshaft 
by means of the arrow fastened on the bolt of 
the stop flange# • 

Dismount the old magneto from the engine, Un~ 
<screw three fastening nuts and remove three 
washers, thereafter take off the magneto and 
its gasket, * 


10 , 


Inspect ' the stop^ plane /surface / of magneto and 
engine, The existing injuries should be smoothed 
by a smoother or scraper. 

Adjust the magneto according to the point 
7*03,02 of this chapter# 

Recheck the adjustment of the firing point. 
Attach the magneto on the engine, screw in the 
spark plugs and connect the cables, 

Examine the engine operation on all power ranges 
Enter the note about magneto replacement to 
the engine log book* 

Kobe: When carrying out the firing point adjust- 
merit turn the Crankshaft according to the 
propeller rotation to eliminate the xnf lu— 
ence of the gear teeth backlash in the 
•crankshaft to magneto shaft gear. 


=L. 


- 76 - 
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7.04 m~3«“09 oil pump 
7.04.01 General. 

/Design an! operation description/ 

engine oil pump /fig. 10/ consist 
of two suction 'sections and one pressure sec 
tion accomodated in a pump bo dp" cast of 
A5L5-&7 alloy. The bottom oil cavity form the 
pressure section which draws the oil from the 
oil tank through the ecd fitting, a caecis 
valve and delivers it under pressure through 
the filter and drilled holt to the main oil 
tape if old in the crankcase. She excessive oil 
in the pressure pump cavity flows through the 
spring hall reducing valve to the suction s«c 
tion. Top pump cavity accomodates two suction 
sections separated, from each other by a dural 
insertion sealed with rubber ring. 

The middle gear /toothed wheel/ pair 
forms one suction section drawing the oil from 

the oil sump. 

TV upper gear pair forms other suction 
section drawing the oil from! the' chambers of 
valve levers. Oil from both these sections is 
delivered to the oil tank by one end fitting 
Wing possibility of its outlet direction to 
i reflated. Assure section is closed at 

bottom by a cover from «:5-T7 7* 

stud bolts. Upper cover also from k‘^—< ailoy 
body and lower cover are screwed together by 
the=e bolts. Oil filter cover is screwed to 

, „ „ ,,, r 0 f stud holts and nuts, 

the pump bony by mea,^ 01 

The check valve on the pressure section does 



r.i°t allow for flowing 'back of tho oil from oil 
tank iij. to the pump at non. working engine from on© 
side and from the other makes possible the oil flow 
backwards when the engine changes suddenly direc- 
tion of rotation e.g. during kick-out when starting 
the engine. 

The pump is provided with draining and venting 
plugs* The pump shaft drives through the bevel gear 
the r.p.Tii* counter teominal position of which can 
be changed. 

The pump is attached to the port rear part of 
the crankcase by means of one main and three addi- 
tional bolts. 

7*04.02 Principal data of the pump 

1. Pump designation - WH-3-09 gear pumi 

2* dear ratio - 0.5 

p. Sense of rotation «■ clockwise 

/facing the dri- 
ven end/. 

7 *04. Op Oil pressur e regul ation 

The oil pressure is regulated by change of 
thickness of the S-2664 regulation- washers. When ... 
the washer thickness is greater the oil pressure 
increases when the washers are thinner the oil pres- 
sure decreases. The' total thickness of washers de- 
pends on their number fig* 10a. 

Note; At the pressure regulation pay particular 

attention that the 3-3664 adjustment washers . 
does not drop in the pump .when, unscrewing 
the S -25662 bolt. Dropping in of the washers 
can result, in emergency of the pump. 
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7*04.04 Works done during; pump 


ring on the engine 


Disconnect the oil tubes from the pump and 
the flexible shaft of the r.p.T. counter. 

Unscrew four filter body nuts # take off the 
washers and take away the filter. 

Unlock /take off the securing/ the drilled bolt, 
fastening the forward pump part and unscrew it. 
Unscrew three bolts which, fasten the pump body, | 
take away the pump and gaskets. 

, Dr a mine the condition of the pump stop surface 
on the engine and clean it of gasket remainder. 

, Take a new pump of storage place and remove the 
outside preservation. 

, Install the new pump on the engine. Operations 
under 1, 2, 4 should be carried out in rever- 

sed order. 

Start the engine, check the oil pressure during 
ground testing. |he endurance of the test minx- 
mum 15 Qin. On all poser ranges of the engine. 


7,05 m-3-H ai r distributor 
7.05.01 General 


On the engine an air distributor is moun- 

ted which directs the compressed air xnto the cylin- 
d er combustion chambers when starting engine. 

Succesion of compressed air delivery into the 
cylinders corresponds to the ignition succesion 
"7 c* V 2 . • 4 « t3 / • 

/I, J, ft ’ * delivered into the com- 

The compressed axx the 8 o /degrees 

*»•*» 'TfZ A..*./. 

piston position aft P 
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7*0%Q2 Adju stment of the air distributor 


1. I 


6 . 


retail on. the engine crankshaft the disc with 
araulai? scale, screw in. the sound in the for- 
ward spark plug hole of the first cylinder, and 
fasten the arrow to the crankcase peg opposite 
to the l-st cylinder* 

bring the piston of the 1-st cylinder in the 8 
after t.d.c* position during expansion stroke* 
Cove?: 1 the operating surface of the distributor 
disc with thin layer of technical vaseline and 
fit it over the distributor body coaxial to the 

G.U ci-i. t . 

JO oust thus the ‘distributor disc that its annu- 
lar cutout forms with compressed air delivering 
opening of the first cylinder a gap of 4 mm. 
Holding the disc in this position select through] 
the turning of the hush such a position of it, 
to slip it easily simultaneously on the shaft 
and distributing disc. 

Locate in the cutout of the driving shaft the 

basket and the spring* - 

Install a gasket on the distributor body, tnen 
for distributor cover and mount the fuel pump. 

, install 3 washers on the studs and tighten the 

•«■«»* «* *“■*?— f-j 

hc ,. a -buckle with downwards bent enos in suca 
fanner that it covers the pipes of cylinders 
,-o.V and 2 then put- the washer and tighten the 

nut* 



2 • ^^gwpr 
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* V/ - J — air . _ di £ t p;l b u t q x : re pi ao e me n t 

on the engine — 


Dismount the fuel pump, 

uu. inOimt t no air pipes from the air distributor 
Dismount the air distributor from the engine, 

'j ate a net; air distributor from the storage 
place and depre serve it. 

Install on the ctud bolts of the air distribu- 
tor cover the fuel pump gasket* 

I ns tall the fuel pump on the cover /mount the 


f UO 

_L 

pu 

mp vri 

th 

it s to 

due 

ing va 

Ive up i;ar< 

I no 

4~ ... 

11 

four 

W a 

shers 

00 

the s t' 

lid bolts i 

tig 

ht 

an 

four 

nu 

ts* 




In. s 

t a 

11 
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to the 
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Studs Of 
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surf a 
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ci 

~'Q VV 
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sou 
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iti.der Ho* 
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r 

■ f ) C! 

■ill at i 

on 

disc f 
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l the c 

rankshaf fc 


arrou too® 

Chech the compressed air distributor operation. 


7*06 HD— bill spark plug 

7 9 06 « 01 General 


0n the V®’-3 engine the aircraft ceramic spark 


- ^ 0 f the SJD designation are installed. 

Wien using the SD ceramic spark plugs pas-" 
attention to fete maintenance instruction 
lilitions to be exactly observed. . 
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oi use in. tiie origin a 


[ns tailin'" and cl i. smount in. a of the' c 


on fcho engine 


Get acquainted rith spark plup: maintenance In- 
st rue tion re rule, ti one * 

jb_e unpacked spark plugs must he immediately in- 
stalled. The leaving of the spank plugs in un- 
packed state is not allowed. 

Damage to the threads on the spark plugs and in 
the spark plug openings in the cylinder is not 


allowed. 

Install under the spark plug one sealing ring 


only. Vlb.cn a terminal of the thermocouple is 
installed under the spark plug do not install 

a sealing ring too. * - 

Before installing coat the spark plug threads 


*itb thin layer of graphite JRC-50 grease. 


Seres in the cylinder openings the spark plugs 
'by hand and tighten then '"ith spanner Kith 
torque of 5 - S kg® -hat corresponds to the span 

ner arm length of 200 - 220 m®. 
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7*07*01 General 


On the VilT-3 aircraft engine the GSIC-150G-& 
generator io noun. ted. /fig* 11/, GSK-1500 general 
tors are produced in two versions: with rigid 
and 7,1 tli flexible shaft. Be si gnat ion for rigid 
shaft is U Z U and for a flexible one "M* 1 /for 
example GBK-15002 or GSK-lpOOlVI/, GSK~1500. gene- 
rators of both versions cooperate with KK-lfOOb 
regulation box and SI If; 00 network i liter, may 
are calen— lated for a long period operation at 
two power ranges: 1000 Yf when operating with 
self produced cooling and --l/OOw ixth additio- 
nal coding taken, from the propeller air-stream.* 
When the 1000W power is consumed the regulation 
box EK-1500W should be properly regulated. 


7*07*02 GSK-15Q0 -getter ator^ gpi^^ 


jjame of data 


G ocl.ir - system 

SnTcooTSSg": , 

•pins add. : self cooling 

cooling • 


Nominal poser in Watts 
Voltage - .in Volts 
nominal current -in Amp. 


nominal power Consumption 
Allowed overloading in Amp. 

Maximum overloading time m mio. 

<»»., i» <*• 

at ?800 r.p.™* suaj? .in trap, 

and norainal curreuo _ 

Specific airflow requireu for 

additional cooling 


1500 1000 

27,5 27,5 

54 36 

3800 - 5900 3800 - 5900 

lasting . lasting 

81 5 4 

2 2 


1,55 

30 1/sec at 
p=760 mm of 

mere. col. 
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. ... 0 o o li p, a sy s t o si 

i He lie ooling* 

: p lus ad d * * .a a If c o o lio g 

: coolitm * 



1 


10* 

,.m~c ;,u'u lu u.S./b-e 

7 m2 3x22 mm 

11. 

Spniir- "once exentod on ';b- brush 
i r. 1 '■r. 

900 - 1000 

12* 

fei;;ht ir, kg 

12,6 

13. 

due - -a: k'ocl op or at ion. period 1 . | 

600 working 
hours during 

j 


3,3 years 


. 0 7 • 0 3 Generator sorylc ip.r; ’during maintenance 
Periodical works 

Generator is attached to the engine by means 
c " the flange and four stud bolts, Pot less then 
once Tor § months or after evertj 100 working hours 
inspect as follows : 

1 # Condition of the collector* 

At the normal generator operation on the working 
collector surface form slight dark spots which 
should he washed away with a rag soaked in the 
petrol* When slight burns oc cured clean them 
off with emery cloth mark "OCK When greater 
hums oc cured direct the generator for repairing, 
2* The easy movement /without seizins/ of the car- 
hon brushes in their holders and the condition 
of the brush pressing springs and of brushes 
themselves.' Spring pressing force should be wit- 
hir 200 - 1000 -gr. The damaged brushes /crum- 
tied/ and worn /shorter than' 15 W should be 

replaced. 


> 


f:. 


C\ 


3. Whether the electrical installation is not da- 
maged, 

a xi© tightening of the fastening and attaching 
nuts * 

♦ Condition of generator attachment to the engine 

• After 250 - oOO ivorking hours cb replete the grea« 
se in the hall hearing 302P. For the lubrica- 
ting of hearings use the grease mark CJATlh-201, 
To lubricate the ball hearing the generator 
must he. dismounted from the engine and partially 
disassembled to obtain the access to the be firings 
The used grease remove with clean rag moistened 
with petrol. 

In the ball bearing ho. 802 G5K class P of clcsec 
typo /from the driven end/ the grease is not to 
be interchanged during whole guar anted working 
period of 600 hours wi thin y,5 years. 


7 . 07 * 04 Hen lace non t and lapujng of brushes 

When the seising of the brush in its holder 
is detected it should be fit with emery* cloth 
.mark ,T 0C”. The hivsh should travel in its holder 
•easily and without seising. 

The newly installed brushes should be lapped 
to the collector. The contact area should amount 
70 -80 7. 

Lapping of brushes carry out in following 
manner .* 

1. Encircle the collector with emery cloth “00” • or 
"GOO" on the whole width. 

2. Install the brushes in their holders and press 
them to the emery cloth with springs. 





rotation dr 


3* hot ate the shaft according to the 
pec iron o i t ho g 0 tie p a tor*, 

■ Driisae # aro considered as pro limineryly lapped 
xhen the contact area amounts 50 - GO % 0 
5* He move the emery cloth^ lift the brushes and 
bio v; t he. -collec 1; or w it h c o rn or e e . e d ai r * 

6 0 Lov.er the brushes and continue 1' ppin.fr during’ 
operation of the generator# 

7* Brushes are considered as lapped when the con- 
tact area amounts 70 - 80 per cent and the lap-* 
. ped surface is glassy even and without visible 
fissures * 


7*07*05 Gene ra tor y e p lace rent on the engine. • 

1 9 Unloch and unscrew four nuts fastening the gene- 
rator to the engine and take off the generator 
together with clutch. 

2# He move- the generator gasket and examine its con- 
dition. when damaged replace by a new one. 

3. Dismount the clutch from the generator. 

4 . Take a new .generator from a storage place and 
de-ore serve it according to maintenance instruc- 
tion * 

5* Inspect the new generator for the proper sense 
of rotation and for the easy rotation. 

6. mount the clutch on the generator driven shaft 
terminal in following manners 
a/ fasten the generator to the substitutional 
flange attached on the table border to enable 
t he rue as ur e me n t 01 t he t or que by means of 
DT -5 64/2 lever /see fig. 12 generator clutch 
mounting diagram and. f ig*l? diagram , of 
P 2 - 564/2 lever for lapping the generator 

clutch | 


; C r ° 9 - J 




b/ fit over the shaft the clutch and tighten,, j 
« S-4318 castle nut till to obtain the 

torque of 300 — 3 40 kgem value * 
when tightening the nut B-4310 hold the gene- 
rator shaft with spanner /27 mi 3 aw distance 
arm length 400 - 600 mm; 


Generator GSK-150G&. 



c/ inspect the clutch torque which should amount 
300 - 3^0 kgcnj 

d/ check with feeler the gear /toothed wheel/ 
pitch diameter tolerance. It may not exceed 
0,10 mm. When this tolerance /beat of the 
wheel/ exceeds 0,10 mm the position of the 
gear on the shaft should be changed /by tur- 
ning/ and repeat the works under a, b, c, d* 
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©/ secure the castle nut S-4313 with split pin 
dia 2 x 20* 

Install the generator on the engine ana connect 
the electrical cables* 

b* Chech the genor at cr oner at icn ImlQ?! e n si tie 
ground tost* 

y* Generator* replacement enter to the engine log 
book* 

10 * Damaged generator rinsed and preserved deliver 
to the storage place to forward for repairing* 


7*07*06 Generator clutc h lapping ins traction 

The ^inadequately lapped generator clutch does 
not guarantee the troublefree operation of the 
generator* As a result of this fault the power de- 
livery by the generator is limited because of sli- 
ding on the clutch* To provide the normal genera- 
tor operation the clutch phould be thorourhly 
lapped* 

1* Dismount the clutch from the generator and rinse 
thoroughly# 

2. Cover slightly the frictional surfaces of both 
discs with Indian /drawing/ ink. 

3* mount the clutch on the DT~%4/1 substitutional 
shaft /fig# 14/ and slightly tighten the .8-4313 

nut# 

Turn the clutch thereafter dismount it and 
examine the adhesion of the discs* The a do.es ion 
should be equally disposed over the entire disc 
surf ace# 

The ink coating should amount at least 80 ./* 
"When needed stone the discs. 

Cautions So not lap the clutch as a whole or its 

parts with emery powder to avoid incrusta-j 
tion of its crystals into the bronze. 





4>46 




■i compressor 
-al 

Od the onfp.no can be installed the AK-50M 

•essci? to supply the aircraft pneumatic system, 
c o sipr ess o 0 a ir * 

Hie e depressed air serves for starting the engi 
id actuates the different aircraft accessories* 
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T nr 

c o n| 

M-r r ; c; 

or d 

r ive 

is disposed on the i 

rear 

p a„v 1 

' r of t 

e.o a 

ran k 

0 3,30 

; * The 

a the compressor is 

not 

! 

hilled 

if 

choy. 

Id f 

>e plu 

Sped with S- 33 H cot 

rer * 


i rep I 

v o i n 

g th 

c 0 0 

io i|b e s 

sor pay special atten- 

t'ior 

t o i 

n c t: 3 

.Ilia 

V tl 

is gas 

ket opening opposit* 

? to 

the 

oil o 

pan | 

.n:" o 

f th 

i.o drr 

ve crankcase* When the 

o % 1 

ops a | 

n,v •] 

.3 on 

Xy p 

matin 

lly closed this may 



vc ill; 

... ^V; 

Qp 

se:i 

sure „ 




r> .n „ % 

T'C j. 

ne t a 

l?d.n 

6 a n 

evv compiles sor should be 

dc,v 

"VO'/V 

o cl i 


How 

ing m, 

an tiers 


0 ./ c 

'::, p 

0 CO 

srpre 

ss or 

' into. 

the i :&-22 or 7.18-20 

oil 

1 ' 

i e at e d 

to 

c 50 - 

100 

°C an< 

d ho 1(3. about 3 min; 


-■/ t 

■ vi- n t! 

ie s 

haft 

/5 

- 7 i- 

evolutions/; 


0/ :. 

"3 move 

ct 

S’ 

’oil 

f.!/0 

gi the 

outside surface of 

the 


compressor /.1th rag moistened with petrol or 
by itic a ns of the brush* 

bote % Dipping of the compressor in the petrol 
to rinse? off preservation grease is for— 


i r _ o n r o pu la t or 


The PIH3 engine is designed to vrork • srith ad- 
ustatlc pitch propeller* lor this reason it is 
provided with high pressure oil system for propel- 
j.er control and with r*p*m* regulator drive* 

When the engine operates with fixed pitch 
propeller, the r regulator drive located on 
the rear oa rt of the crankcase should be plugged 

8-3616 cover. The task of the regulator is to 
control automatically the propeller blade setting, 
r^le.and to secure the mngine operation with con-j 
tank r.p^w# I 


h pressi 

/. L-U 



mm 








be without any sensible 
n the control lever is blocked the 
— t Gaoulo- not lie ’.re flhv R-mal Tia.-eif: 


regulator s.aart g mould not have any smallest 
son s xble /»« _ ' i. fiand /disp lac omen t * 

Jl aax -m ..urn r * p * stop should be firmed according 

to the control lover position, corresponding to 
nairirium r*p*m* and power in flight, 

■‘ :a P i'O gulutor operation should be inspected on 
gr o u n cl v i t h he at e d e n gi ne * 

At tale off and landing the controlling lever 
of the r.p*m, regulator should occupy the maxi— 
sium engine r . p, r . position /s mall pitch/. 

At diving or gliding to secure the engine before 
©receding of maximum r*p*m* it is recommended 
to set the controlling lever to the position 
corresponding to great pitch* 

In level flight the pilot can establish required 
r*p*m* value answering best to the flight condi- 
tion* At flight at low ambient temperature the 
■propeller pitch should be changed every 20 - 30 
min* to avoid the oil thicknening in propeller 


m 


Before storting of the engine set the r*p*m* re- 
gale, tor lever to position of maximum pitch /for 
-propellers operating after a straight / direct/ . 
diagram* In that manner suction of oil by regu- 
lator pump from, main engine manifold is avoided* 
When the cylinder accomodated in the propeller 
hub is damaged or leaks /at propeller operating 
after straight /direct/ diagram/ the regulator 
nnritrol lever should be set to position of great 


pitch* 


swm 
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mum 


7*10 AIF-A8 vacuum, pump 


7,10,01 General 


W 

| 


On the vvli -3 aircraft e n pine may be in- 
stalled AK—48 vacuum pump . For this reason on 
the rear part of crankcase a driving terminal 
is installed . eh. eu the pump is not installed 
the driving terminal is plugged by 8-3611 
cover . 


^.10.02 AK-A G vacuum pump installing on the engine 


-f 

;• y 

V; 

Up 




fake a non pimp from storage place and 
depreserve it in following manner; 
a/ fill the pump throe gh the inlet open in 
of the end fitting with FK-23 or 1.8-20 
oil heated to 7k ~ 85 c C| 


ted to 7k - aFC | 

the ournp shaft and then drain the 


oil t hr on. gh the outlet end fitting. The 
, • i p q t ho i n s i d e of the pump should I 
be entirely remove- otherwise the pump 
ra-v be d iv are d during operation. Kinsing 
■ of the oil with petrol is not reeommeaclec , 
2. Install the pump $asUot to the mounting stucs 
on crankcase paying attention to set gasket 
opening a-’ crankcase oil inlet opening 
exactly opposite each other, 
j. Check fox the ease of .rotation by turning 

the pump shaft* 

4 Check for direction of rotation of the pump 
^ ^ ^ for sett i n g o f lubr icate ro gu la t or • 


7*10 AF-4S vacuum, pump 


7*10*01 General 

On the v. ; l<~2> aircraft engine may be in- 
stalled *iC~hS vacuum pump* For this reason on 
the rear port of crankcase a driving terminal 
is installed* then the pump is not installed 
the driving terminal is plugged by .8-3611 
cover* 

7*10*02 AK—'rO vacuum pump ins tailing on. the engine 

1* Take a net pump from storage place and 
d ep res e rve 1 1 in folio w i ng na n ne r i 
a/ fill the pump through the inlet opening 
of the end fitting to th LiC-22 or LIS -20 
oil heated to 75 — S 3 C 0 | 
h/ potato the pump shaft and then drain the 
oil through the outlet end fitting* The 
oil f c •. t he i n s i de of t he p u mp s h o u Id 
be entirely removed otherwise the pump 
moy be damaged during operation, hi ns i nr- 
of the oil with petrol is not recommend e 
2. Install the pump gasket tc the mounting stu 
oa craukc uoo paying attention to set gasket 
opening anc crankcase oil inlet opening 
exactly opposite each. other. 

-For- the ease of rotation by taming 

the pop uho.ft* 

7* Check for direction of rob at ion of the puu? 
... * hoc sotting of lubricate regulator* 
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Seizure of sleeve bear lags or of bearing bushes 
or oh ells . bame of these troubles can be re me led 
Id. I re Id condition by simple replacement of the 
damaged part or assembly for a net one. For this 
reason, serves a spare part set, *hich is an inse- 
parable part of engine equipment* 


8*02 Cause of breaking of the stud bolts and technology 


of their replacement 


at 

of 

at 


b/ 


c/ 

Cl/ 


The most frequent reason of stud bolt breaking 
the engine is too strong torque exerted by means 
improper spanner /too strong tightening moment/ 
the tightening of the stud bolts. 

To replace the damaged stud bolt should be done 
filfe a nay the protruding part of the stud bolt to 
the square - shape of dimensions according to t aese 

0 f the box spanner. 

Caution i M filing pay attention to the thorough- 
ly preventing the engine inside "before 

retting in of chips. 

In places with difficult access when the 
protruding part of the broken stud is 
threaded, the screwing over of two nuts 
under the spanner is recommended, 
oval' t» prot™i« *»ke» oM M» *« *£«« 

aero, out tta *>». f 

O'fcud bolt with help Of two nuts, the upper ou 
hould be Strongly tightened then put bn lat 

spanner around the leu J». it and even- 

dean the throve ope ,n ; ' 

rx ::rx Cit :. f 

take ■« M. - „ oil ,«d»oro» on 


spare 
help oi 


per t 


set 


pecial spanner or two nuts 




and box 



C a ufc ic n j 


' Sr th ! tteea ^ in opting are damaged 

'*;■ / blle eD ' eins * The damaged thread 
■-aciuo be drilled away with hand reamer 

the by 2 ™ Grater new diameter, and 
taea a new feed should be cut. The chips 
01x1(1 be thoroughly removed* Take or 
Machine a special /stronger/ stud bolt and 
screw in it to the assembly maintaining 
thereat the properly determined tightening 
moment /torque/. 


tlreaciea joints ■ •&&$ their remedies 


Mien the nuts are uneorrectiy tightened or 
.0 connectors imcorrectly screw into their ope- 
ngs /too strongly/ the first scrolls of the threac 
the connector and in opening or in nut or on 
ud belt can he damaged# 

Failures of the outside tread may he recovered 
recalibrating of the thread with a /Jia, 

* The damaged thread in the opening should he 
proved by means of hand top with appropriate si 60', 
Sectors and stud holts with strongly damaged 
reads should he replaced; by new. ones# ‘".-I 


Crac icing causes of the tubes -deflectors 
and their remedies ■ 


One of the main* causes of cracking is the loosc 
attachment of these members : oh the. 'engine* 

’"^re- ;e inadequate. attachment is a cause to the 
vibrations what results after a longer time of ope- 
-pat ion m cracaxhg* 




^ c packing on def ie^rm q A , 

■ llin ’ of opening a^T ! T Stopped b 3 

• ? ~ >*5 mm. 


of Pi ston rings 'and the 
♦c-inolofy of fchfeir replace toot 


° f fche pisfcoD **«* is a result 

1 ung causes s 

/"t/’ M f yist0B rln «* in t&e piston groov< 
/' r ” :S ’ llfc 0f use °- the improper- oils or of op< 
on at raised temperature than a normal ad- 
ctiroihle cylinder head temperature, 
bacorr-ec tj fit then, assembling on the pistori /tc 
;; lock clearances/, 

^.c'- material faults, slag inclusions, porosity, 
: *'V 0[>.: micro- structure, 

- cn visible results of the excessive wear or 
c " : c f the piston rings are pot ex* loss # smoki 
n the exhaust pipes /white smoke/ increase in 
consumption and loss of cylinder compression, 
j£ or hr: aped piston rings to one or two cylinder 
Tr xe L ; laced in maintenance /in service/. 


fblisho d technology to the replacement of 


no tall the piston in the top dead center and 

is mount the cylinder, • 

ake off the piston with .piston rings, 

:!nse the cylinder and piston, in petrol. 
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I n mp oc t t he o yi± n a o p n 0 ^ , . 

the dip ^u c! * and'othe:t^^ e PiStoa ** 

«» S9ize<3/ ^ 

np..,, . * opfcJ J - ri cylinder barrel 

j-Hh&e arram the . JcX * 

,/ -10 1 ,_i piston gudgeon ~ • 

~ n petrol, ' ^ ln » rin? 

-Cl.„ uo.il the rrl otnn ■■'vw 

Insca 11 the piston on the connecting rod. 

t '1 XJt - l lta 011 the piofc . oa in neighbourhood cf 
-..■^on rings and the cylinder inside. 

larger the ring locks every 120 degrees each 
1 i-y u. ound the piston circuntferenoe, 
ns tall the cylinder, adjust the valve clearances 
'the proper lesh/ am connect; tho electrical 
able, 5 tc the spark plug terminals, 
arry out the engine ground testing. I( imn the who- 
a set of piston rings was installed the engine 
•ou.lc he run in sDiri nr; 15 - 20 min, within 
x ’ ~ WOO r.V.v. increasing gradually the revolu- 
lods every 100 - ISO r.p.m. after running in 
the engine o iteration at all power ranges* 
it or- the eorlne lop boot with notice upon repla~ 
•meat of piston rings* 


tablished technology of cylinder replacement 


L 


Unscrew and mill oat the bolt attaching the 
engine to the engine me uu t « 

Disconnect the ignition cables and dismount the 
spar! i plugs* 

Dismount and take off the deflector* . 

Disconnect and take off the air delivery pipe 
f .va obr If pt valve ana the priming pipe* 



' une ladlK3 tion pipe . 

' a over, 

'i push rod housings and 

connectors, 

cj' Under hold down nut 


tove t 


cento. 


3tro M^ly Ule cylinder and pull it out 
00 1, ”° V>o:?itioa enabling removing of the push 
r ’° L from the housing. 

Jr'ull out the cylinder from the crankcase. Pay 
- v- .j ... i- ion at tnis operation that the gudgeon ‘pin 
door not fall out of the piston. 

Take off the rubber gasket from the cylinder. 
Clean the piston and piston rings from the carbon 
deposits. 

Take a new cylinder from the storage place, depre- 
servo- it, inspect for the mechanical injuries and 
c orr os ion si gns , 

Inspect condition of the piston and piston rings, 
Pep lace the damaged piston rings selecting proper 
gaps. Stagger gaps in piston rings on the piston 
so, that t hey ar e eve n ly distributed ar 0 u nd t he j 
piston circumference to prevent blow by. 

Mount the new cylinder carrying out the works 
under 1 - 12 in reversed order and adjust the 
valve train clearances, 

Notes For compressing the piston rings use tue 
~ ‘ c lamping band. Before mounting a new cylin- 

der coat the. inside of cylinder barrel and 
H,p -niston With a thin layer of aircraft 





■ , - 


' .i /"V«! 

. Jt i 

■■ ■ 
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aad. let j 
Pitch set 
* du.ri ng £ 
every l qq 
operation 


c in- 

ting/ within 
j lucre a 

“ VO r.p-. m . 
ever- fche all 


Check the 
ranges, 
£nter the 
cylinder : 


engine log 

e P la cement 


technology 


Dismount the 
Dismount” the 


tie connecting 
ie storage pla.c 

n 1 % 6r/e 

red circumferej 


a*T bUC -P^ion rings on , the. piston and. in- 
spoal'xthe side clearances of the- piston rings 
in their grooves. • 

Install the piston on the connecting rod press j-, 
the gudgeon "pin and install its plugs'. 

Coat piston rings, piston and inside cylinder 
barrel with oil. Stagger the piston ri% locks £ 
that they are evenly distributed over the piston 
circumference . for preventing the blowing by. 
Compress the piston rings with clamping band and 
install the cylinder. 

Mount the cylinder. 

Inspect the reliability of the assembling. 

Start .the engine and carry out its running in on 
the ground with light propeller /small pitch 
setting/ during 30 V&n* increasing gradually 
jPip- 4 m. eve 2 ?y.'- v I’OO ■ l^C r.p.ffi* with-in 500 1300 
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o&usa 


ouble. 


Crankshaft r 

fees too heav 


5 thickened ;Hi 
a0OD of amble: 


SK* as ■'* 

and' 

! ,’v •' the; It ,. .-. j “ 

r'V'SVae plug, U 

§^%nsk%m 
jpi less ,v 

IP lg|fs ;; 


p is? to a or ‘ '-more 
damaged. • 


r eylinS$r& 
vq amount of 


V|fa -start 
/‘gltte-vwith 
f^i?ed ai 
impeller 
lltiptate 


; Pressure in bottle f U OodftJjfcW* fc&£ *ai& 1 

, below requlredya * J 
-lue. 

Compressed air &Up, $$ 
stributor faults &<?*j 

.pasted, : ; - f i!%; f#i 

Startle g device pi *-J JU JSStft^ee ttotnf tlt»kS^,';«Mr 
p'eW faulty inefeallec, pipe* smTitb^ .tfWlwMfT ! 

- - :; . • ■■■ V j 

•: ;■ . .:...; .-, : s.;- ^ 

Leakage; la| 

ievice, \ 1 *.’. >' ,1 

Jistettubol*' 

ia«ed /sel auras/. H '^pyfc&f/ajfP - 

• %;• ■ V- ■•' '' 


•com 


iisssS 
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mmsmmrnm mm§m 




Ignition circuit 1 
troubled. x ‘ 


I <-* i*uol pressure be— g 
L0W or aal value,* 

* v * i^?L p ^ eline and 2 . 

X alters obs tr no ted. J 

t. Air bubbler. '» /± 

fuel system. 

5. Unproper mir.ture 5 . 

•strength /ratio/ atf 
io 

G* Suction, section s* 

not -tirht* 


5 ^ ar “ ine the cables and 
tne me gne to c on tro 1 
suited over for t h^ 
contacting to tie air* 
c r cd t me t a 1 pias s /sh or-' 
circuit/* ’ 

Adjust tie fuel pressu- 
re* 

Blow through, pipeline 
and rash .filters* 

He mo ve them from in- 
s t a X 1 a t . o n. a n d ov er **► 
Bio vi c ar b a r s f t e r * 

Control the correct nil 
tare ratio* 


1 n sp ect t h g s a c 1 1 o n. 
section of the fuel it 
>st allation. and remove 
the troubles* 

I o sp act a ad a any out; 
ignition timing* 


1. Too advanced igni- 1 . Inspoct and oarr’ 
U on » Ignition timing.’' 

2* w&i'he&vQQ . 2 * Cool doncn en gins . 

5. Air distributor J. Check and adjust air 
faulty adjust.*#. distributor. 

1. Too great throttle 1. deduce the throttle 
opening /particu- opening, 

larly in. winter/. 

<-• Vvcak mixture. 2, .Cnricli the mixture on 

idling, 

3* ouetion sect ion of 3, Restore the installa- 
fuel installation on- tion. tightness* 
tight* 


9* 02 5£0^1as^in._oge- 
ration 


1, Damage to. ignition 1. Examine cables under 
cables .or spark voltage and in ter chan 


cables or sparu 
plug terminals are 
bet, d % e out ac ti ng . 


ge the damaged ones. 
Check the spark plug 
terminals contacting : i 
and attaching. Check 
the terminals condi fcior 
and replace the damage 
ones. 


iik 
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One or aoio spark 2* Inspect tU apafte.,*Xug. 
Plugs uo not opera 4 ' for- sparklti.fe'rln^a 
• 7e * ■ . S 6r w^-fifeu.al : fr’ 


uiil^gnt ccnlT^ct of j J* Inspect? ap£ 

ya.lye i&cos ivith vallre str T^i 

thoxx- g /looseness A * ' - 

Water Id. fuel, P 4, Xmein tot**; ;I 

v : •/;. it 

term - tli© ^oX&gfueXS; / 

• i and x of ill Mtoi: £?|§| f 

. . . £uol # ; • '• , , 

Induct ion pipes and- $* Ofcsak ,d&* tiptoes#' Jbdf *> 
suction installs.** \ rf 

tion untight*. .• ' - 

: I h • ' *f j 
. '. ':. ; f ‘ i. - f ;'. r- • ■;•- r ;:.- ^ ! 

: ' "n ■'>' ■¥ :-S It 

Icing of the . •-. : 

throttle® h £;■■ 'i/uSS fi 

IV^oex sotting oi ?* Sot ttoa a « 
the altitude correp - tier W toe; 

tion ''lever/ :g / gtS/'I 

Oiling of the hres* 8* Cl&sa >. I 1 

ker g o o,tae fes or' tod : r ; 1 1 

small gaps * • ; S: !]■ 

•Too poor mixture® 9* Regulate fu4X stronhgfet$ 1’ 

■ v : to ; vaX«i£ ?' 

:an.i3oing of orpine 10® Oheisk these 
to . engine mount or and tighto^'tlie^ 
engine mount to • , • i Sp‘ ' 

aivfraffe att acteeut 

ho it S * .S S.'Sg 

Propeller not ha- 11* -famine' 1 
3 v need# hi ad# <'?$$& 

'hatoxce pr0p®l|| 

■ . ; ff§| 

Breaking of pist6&‘!< 1* Xlapl^al 


IS?; 


"Incorrect igaltiod 2* 
timing /too early t • , V/ 
ignition/® ■;. ■ <: : p,-, ■; J -< - ‘ I y * « ' ,/ 

rjyfente Dee ernes ■ RcgaUt:® aixfettte^p^i 

,>oor a« Qverhea- : ‘ ';;?, Dc-Vi 

tlnr Of eastoc. . _ 1 fg 

• ,ri*jT' of CI't2.T4iSSi ; U’f l" f.di 

mec-aanisa! ?«?«. , ' 



*1 

Low oil 


10 


Vir°ng indications 
or t iiQ p ok . c cap le s 
or of pil to i f i 

re indicators J 

improper qualify oil 
oil, great; deal of ^ 
foam, 

•Too poor mixture 

strength* 

I Qpr op or 1 : ; p. 1 1 ± o a 
txui ag. 

Penetration of com. 
b u ; : t j o q "j . s e s 1 nto 
the crankcase* 

id* e a t c ar b 6 n de p q*» 
aits on piston and 
c c lib us t i o n c hamper 
srallo, 

I n s v £ f ic i e n t o i 1 

-L 1 ( . i / . 0 


Valves are seated 
with gaps in their 
seats ♦ 


To small c iearances 
in valve strains 
causing the lack of 
tig) it ness of valves, 

.Blowing through of 
c onib us t i o a gas es . 

from the spark plus 
openings * 

Oil pump -educing 
A/alv e b acl iy &£ t us t* ep 

Soiled valve or the, 
spring lost its el&i 

sfciaity* 

Wr- oug in 1 :i-C at ions 
of the manometer * 

Overlie atii a S of the 
oil , 

Leaky installation 
/air suction at the 


1* -Examine thermocouple! 
ano. thermometers , v 


2 * Hep la 


oil, 


p. Regulate .mixture ratio 

4* Check and regulate ig- 
nition, 

5* hi amount the leaky cy~ 
lir: :h'3i and replace the 
piston id ngs , 

6* Take ci o wti cylinders 
and remove the carbon, 
deposit fcs , 

7 o Inspect oil valve ope-- 
n lag, oil quantity in 
tank 9 pressure and 
tightness of the in--, 
stallation, 

8* Dismount cylinders lap 
valve contact faces irrj 
to seats and check for 
t i gilt d. e s s §i t h ker o a e - 
ne , 

9* Examine and adjust the 
valve c le ar a n c e s „ 


10 * DisS moan t cyli nder a u d 
r e p lei c e sp ar k p lu g i | 
sort ion with proper fit 
■%r replace cylinder, 1 

1. Adjust the oil pump, 

! « 

2 , Dismount valve and 
clean it, replace . 
spring and adjust pump 

p. Check and replace mano- 
meter. 

4, Interchange oil* 

5 Check installation re- 
store tightness. 
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trouble 


^ aus e s 

■’** s , w Keaedy 

Obstructed ,. ~ ' 

O^n'rc' . ••>*. j u. .wins® filters. 

beari a~f «\ e«t®? bJI '1 ' Send tbo'c opine for 
vely worn/" "" **"* overaaul* 

Oil ers&essiyeiv > r - - 

solved voh~v v ’* Replace oil*' 


" " Ui " m '' u j Check the oil quart tit; 

in circulation. 

van"' 4 -1' ‘V Of h nJ a * Cheo f oil «»aabity in 
• t crarikcj.ee after toot, 

;ll ; L ’i :b , i- interchange the pistor 

tn. oi oonioustidti rings, 

into omnlr-., > 


&&gin.e does no- 
Pe&e 1 ■; oi 03v.imi.iri 

r.p.a. 


lir bubble s §b. 
l- cavan ge pa tip. 


4e Overfill with oil the 
scavenge but ip. 


lo too rich. 1, Decrease the Mixture 

■ strength with needle c 
by suction nozzle* 

■ 2. Piston rings erces- 2. Replace piston rings, 
sivcly worn, , 

3 * P-vCessivo out of 3* Replace the cylinder, 
round of the cylin- 
der, 

d. Piston burnt, 4, Direct the engine for 

overhaul. 


j 

uaa4 3, 


P::ce solve oil quart-- 3 * Inspect the oil pump, 
tity in crankcase. 

Seizure /jamming/ 6, Check the compression, 
of piston rings* dismount the .cylinder 

and replace piston 
rings. 

.jnr-irum r.p.E, la- 1. Check and regulate the 
properly adjusted maximum r.p.m. 

by the r.P.m. regu- 
la tor* 

nnd^o^t^ons 2. Examine the r.p.a. 
of the rlllhounJ counter and replace it 

■ter* 

Obstructed oil fil- 5* Clean filters. 
t^T'S, 

, „ ai /! Heat the propeller hub 
bhic honing oj. oil •• a ^. 
in the propeller ' . 







5 - ssiiS; H 
- . ' “* ’ ■ w“i5. a i»S°iS' 1 

■ . . ’it ’ - h-:’- 

■ed e '~° Cleaa the air intake 

*' Jl raXves 6 * Gbeci; and rebate 
'“■* .. ; clearaaKjee, of valve 

strains* ; ■ 

,f i ^ itiotl |. <afeo*. 

’and magnet oea. ' ; 

. .;? ..: ; v ’ ;. ;■ 

)/ n rV rating, 10* Cool dotfn enjgino* 

>1011 loss* 11 4 Replace piston rings 
inspect cylinders and 

, ' ’ yedaregi^ w§M :; P@Sif 

'otion s&ts- la. ObejJtr JMuaUta plttes. 
Mattel-'. ; ■ 

fcigMrae*s if c ' ’ ■* 


ae* IHapiace membrane*' \ 
ing* d Had a or replace y&lve; 


l<r Rina# .-and^ 

thfif (7»iV^ ov^rfili : 

■ : ■ • on § m 


nmi : % aheo'fc'Wd-^ow’ Jtji 

sn6tion M no^S'lei. ,;. 


?ed# * 

i itoT* obstruo H* Rlnst? filter* 

* " . . ; ' ,, V l. ; d ; ’ ;. : -^ p'*r 

t str tie ted* H, 


in:^talSf§^ 


Irt&uotion 
tier: leaky. 





CIA-RDP82-00038R001600040C 


Ohac k a?er>lac e 
aaust . pipes * " ■ 


Cteck an.cT replace • ‘ 
thermocouples* . • 

0'aec}K shutters oo&fcrol 


6.* . Keplace . cylinder or 
spartr p lu, 15 in&erfclokSi 


1* leplae.i'- or 

pimp, . 

£* As abovft. 


3* As- above; 


Ip Pep lace pump 
2. 'As above * 


2* ■ As. above# 
AS- : above; 
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part bake a ;;h oule y., 


bit then the o armies, 
parts sliop.lr bo stors 


otter gov 


— -a.... ^ Hi>oreo m pac|| ci < 

as only the -validity of presarv-h 
o't v.j.^iood bol ore coning for the Eti 
- a- L) O'er par-*;;? s:iould also bo otoioo 


V/hen accepting the parts .for s tor in/, it 1: 
not allowed to unpack the in and by this bo 
clranaye this preservation of parts by trurj- 
fact ur c c 4 dhe contents of the cases and 
parcels should be checked according to the 


e n c 1 03 e d vr i t h list o r 


& and auaber of pieces are given 


in unpacked 


be attached on hr stands and pi 
vers what enables their v* atonic.; 


the stands should be 


contents not c:. 


s t anu o &dj ac e 


to the engines -should 


>hou Id be cowered u: oh pai 


of engine spare passes should 


placed on re 


racks with distance fros the floor at 


least 10 - 12 s iii* 

,„, i0 £» tor if' ' et tlv, parts on the floor is rigorous 


for bidden a 


. a so n a 1 1 aval 1 a b ) 


i-, r, onirv rws 00 a Uiie ± 1 ’ UO 
' ly-'ii transportin',, -- 

7 . , r . „, 0 -. ( , C Kea against a,i;raospaer.ic ia» 

a her should o - - , _ T , . 

... ... o reason a 11 /oi±' pro- 

f luence using : ov fc-ii.., xcaoJ. 

fe^ctinsyeaua. parts occomods-te ■■ 

A] .i easxaes f y: ; u n be * - - 

in the stores- ■ ' . ^, n «,cinn and 


^ -ar ts occ omoda te • 

SOc.il c l# 4 '* 


iri b ' je 3 -y' • b-icc-ti on records euccesion aa -3 

dial diary for inspection 

dates should be i gP u „ oklngs should b« 


dates should oe p> ^ n8Tt . MCki ngs should be 

: t forf md iw ~ 

tion executing P*r*>° &i*‘- 


s* '-***~ x \ V‘ v 
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vise 
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moved c 

,7 bind 
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.n spe c t 

) use 

s 

and boa 

2 / in gs 
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1 1‘Y 6 

iti 

on p eid- 

od' | 

per 

cent 

& 3« 

o 

cf 

ed to d 

is as s 

em'bl 

•log 

to 

point 11* 

To t 

lie ft 

amber 

» this 

revisi 

on sh 

.0 ttlcl 

be 

;ine 

■s 

revised 

prev 
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ly as 

0 

iS s 

re 

detect 

ed be 

fore 

expi- 

rio 
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the app 

ropri 

ate 

ree la- 

;ed 

t 0 

the pu 

rveyo 

r /on 

.mux- 

ve 

a n 

d re pro 

serve 

the 

etifi- 

so 

roe 

astirtes . 

shoul 

c be 

ey.ee u 

ria 

fee 

instru 1 

c tion 

s 0 












eeted, 

"■' L1 u,p ^ e one set 

L/ * 0T corrosion, de preserve them’ 

' r ‘ JV iM 0 * the corrosion signs -i- 

-•:c^ve ana inspect the remaining . 

: ' . * - t rets t:ie corrosion traces ex-* 

'f-r storing and if the caus§{4^ro— ’’ 
■' improper preservation by the manuf ac - 
: yn >:.*•' ate reclamation should be direct* 
r . ■ ! : uf c t 'xr er's p lant * 


... 12 $ 
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tjuop nut 

Cylinder gasket 
Bolt M6 x 12 ' 

Dr a kb o 1 1 comp ie t e d ;b 


Cravsbolt complete ri 
Connector 

Be al in g p i s t o u :? i n g 
Be If locking nut MG 
Be If locking nut M 8 
Self locking nut iiilO 
Be pula t or r j ns ke t 


Induction pipe gasln 
Oyl i a d.e.r* h o ad pa s k o ■ 
ha fra e t o g a s ke f; 

G a sic e t di a . 2 4x5 C 
Cask e t di a * 12x18 
Gasket ci . 10x14 


C arbur e t 


Ittorato:^ ra 


Vac uc.c pump 


■If locking 


Well gaskr 


Drain val 


Cylindei 


Cylinder nut 
Gasket Gin 16*2 r r 
Anchor nut 
j r an kc a . : v o 1 1 c a • ■ ' 
Deadbolt complete i 
3 c r e Vt jvwX 1 2 
IV « b h e r d 1 a * p ? -• / 1 uV 






iidi- 


iga 


®i v 
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